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PEPTIDE DEFORMYLASE INHTBITORS 

The present iTivwUon relates to novel enzyme inliibitors, more specifically to 
inhibitors of polypeptide defomiylase useful in the ti eaUnent/prevention of iiObctions aiid 
5 other diseases in which polypeptide defomnylases are involved, especially in the Ircatmcni of 
bacterial and parasitic infections. More specifically the invention relates to bcaizothiuicines 
capable of inhibiting bacterial peptide dcformylase. also known as PDF, an enzynie that 
catalyzes the defotmylation of formyl-L-meiluonyl peptides. 

1 0 BACKGROUND OF THE INVENTION 

Peptide defonnylase (EC 3-4.1.88), also known as PDF, is an en/.yme that catalyzes 
the deformylation of ibrmyl-L-methionyl peptides- PDF removes the fonnyl group from tlie 
iV-leiminal Met of newly 5ynlhesi/,ed proteins, i.e. cataly/-es the conversion of fomiyl-L- 
iTiethlonyl peptide to melhionyl peptide (Adams and Capecchi, 1 966; Adanis, 1968), 

1 5 PDF is essential to biicleria, and bacterial peptide defomiy lase (PDF) is now widel y 
recognised as an attr^icUvo target for aniibactciial chemotherapy (Giglione et al, 2000; 
GigUonc and Mcinncl, 2001 ; Pei^2G0l \ Yuan et ai., 2001 ; Clements et al, 2002)i 
Defonnylation is a crucial step in bacterial protein biosynthesis and PDF is an essential 
higredient in bacterial growth, with the gene encoding PDF present in all sequenced 

20 pathogenic bacterial ]^ctiomcs. 

Novel antibacterial compounds arc urgently needed due to the growing resistance 
exhibited by both Gram-negative and Gram-positive bacteria and other microorganisms- 
Traditional antibiotics have targeted paflways unique to bacterial replication and 
25 maintenance. However, new pathways are not being targeted in a manner tlwt outpaces the 
growth of bacterial resistance. Thus, novel compounds and strategies are greaUy needed that 
can be used to eradicate resistant bacteria. 

SUMMARY OF THE INVENTION 
30 the present invention relates to compounds of the general fonnula (I) 

r 

(&)„ (I) 
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or a pharmaceuiically acceptable salt or ester thereof, 

wherein Ri, Ra, Rj, n. m and X are as defined in the detailed part of this description. 

IL is contemplated that tlie compounds oflhe invention are useful for the treatment of 
5 infections caused by bacteria or parasites. It is especially contemplated tliat the compounds of 
the present invention are useful for the treatment of infections fully or partly caused by 
Gram-positive or Gram-negative bacteria such as Escherichia coli and Staphylococcus aureus 
or by a parasite such as Plasmodium falciparum. 

Tt is an object of the invention lo provide novel compounds having pharmacological 

10 ac ti vi ty as inhibitors of PDF . 

Further objects wiU become apparent from the following description. 



DETAILED DESCRifPTTON OF THE INVENTION 



15 pefiiiitions 

The temiinology used herein is for the purpose of desoribing particular embodiments 
only, and is not intended to be limiting, since the scope of the present invention will bu 

limited only by the appended claims. 

Where a range of values is provided, it is understood that each intervening value, to 

20 the tenth of the unit of the lower limit unless the cont<Mct clearly dictates otherwise, between 
the upper and lower limit of that rango and any other stated or intervening value in that stated 
range is encompassed within the invention. The upper and lower Umits of these smaller 
ranges may independently be included in the smaller ranges is also encompassed within the 
invention, subject to any specifically excluded limit in the stated range. Where the stated 

25 range includes one or both of the limits, ranges excluding either both of those included lunits 

are also included in tlic invention. 

Unless deaned otherwise, all technical and scientific terms used herein have the same 
meaning as commonly understood by one of ordinary skill in tlie art to which this invonUoii 
belongs. Although any methods and materials similar or equivalent lo those described herein 
30 can also be used in the practice or testing of the present invention, the preferred methods and 

materials are now described- 
It must be notsd that as used herein and in the appended claims, the singular forms 
"a," "and" and "the" include plural references unless the context clearly dictates otherwise. 
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The tenn '^peptide deformylase" or ^TDF' a.s used herein is inlended to mean peptide 
dcforniylase (EC 3.4.1.88) also known as PDF, which catalyzes the conversion of the N- 
tcmiinal formyl-L-mcthionyl peptide to methionyl peptide in newly synthesized proteins. 
The term "iTeatment" is defined as the mnnagcnicnt md care of a patient for the purpose of 
5 coinbating the disease, condition, or disorder and includes the administration of a compound 
of the present invention to prevent the onset of the symptoms or tlie complications, or 
alleviating the symptoms or the complications^ or eliminating the disease, condition, or 
disorder. 

As used herein, alone or in combination, the term "Ci-r. alkyi" denotes a straight or 
10 branched, saturated hydrocarbon chain havuig from one to six carbon atoms. Ci^ alkyl 

groups include, but are not limited to, methyl* ethyl, n-ptopyl, iso-propyl, n-butyU iso-bulyl, 
sec-butyl. teit-butyl» n-pentyl, iso-penlyl, 2-methylbutyl, 3-metliylbutyl, n-hexyl, iso-hexyl, 
4-mcthylpentyU ncop^antyU 2>2-dimethylpropyl and the like. 

As used herehx» alone or in combination, the term "Cs.g alkenyl" denotes a straight or 
1 5 branched, unsaturated hydrocartion chain having flom two to six carbon atoms and at least 
one double bond C2.6 alkenyl groups include, but are not limited to, vinyl, l-propenyU allyl^ 
iso-propenyU n-butcnyl, n-penteuyl, n-hexenyl and the like. 

The term 'V\-& alkoxy" as used herein, alone or in combination, is intended to include 
those C1.6 alkyl groiips of the designated length in either a linear or branched or cyclic 
20 configuration linked through an ether oxygen hayi% its free valence bond from the ether 
oxygen. Examples 'of linear alkoxy groups are methoxy, ethoxy, propoxy, butoxy, pentoxy 
and hcxoxy. Examples of branched alkoxy are iso-propoxy, sec-hutoxy, tcrt-buloxy, iso- 
pentoxy and iso-hexoxy. Examples of cyclic alkoxy arc cycloptopyloxy, cyclobutyloxy, 
cyclopentyloxy and cyclohexyloxy, 
25 The term "Ca-io cyoloalkyr as used herein denotes a radical of one or more saturated 

mono-, bi-, tri- or spirocyclic hydrocarbon havkig Irom three to ten carbon atoms. Examples 
include, but are not limited to, cyolopropyl. cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyU 
cyclooctyl, cyclononyl, cyclodecyl, bicyclol3,2.11octyl, spiro(4.5]decyl, norpinyl, norbonyl, 

norcaryl, adamantyl and the like- 
30 The term "C3.7 heterocycloalkyr as used herein denotes a radical of a totally saturated 

heterocycle like a cyclic hydrocarbon containing one or more heteroatoms selected Irom 
nitrogen, oxygen and .sulphur independently in the cycle. Examples ofheterocycles include, 
but are not limited to* pyrrolidine (1-pyn'olidine, 2-pyrroltdine, 3-pyrroBdine, 4.pyrroUdine. 
5-pynoUdine), pyrazolidine (1-pyrazolidine. 2-pyrazolidine, S-pyrazolidine, 4-pyrazoUdine, 
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5- pyrazolidine), imidazolidiae (l-imidazolidinc, 2-iinida2olidine, S-iinidazoUdiuc, 4- 
iniidazolidine, 5-imidazDlidine), thia2oli.dme(2-thia5!:olidmc, 3-lhiazolidine, 4-rluazolidine, 5- 
thiazolidinc), piperidiiic (1 -piperidinc, 2-piperidme, 3-piperidine, 4-pipcridine, 5-pipcridine, 

6- piperidine), pipcrazin^ (l-pipersu&ine, 2'pipefazin^, 3-pipcra2ine, 4-pipefa/.ine, 5- 

5 pipcrazine, 6-pipcra2ine), morpholinc <2-inorphohue» 3-niorpholiTi9, 4*morpholine, 5- 
morphoiine, 6-xnocpholineX thiomoipholinc (2-thiomorpholine, 3-duoinoipholine, 4- 
ihiomorphoUne, S-thioinorpholine, 6- thiomorpholine), L,2-oxathiolanc (3-(l ,2-oxathio)cine), 
4-(U2-oxathiolane), 5-(l,2-oxathiolane)), l.S-dioxolane (2-(l,3-dioxoiane), 3-(l,3- 
dioxolane), 4-(l 3-dio'Xolane)), tetrahydropyrime (2- tctrahydropyranc, 3- tetraliydropyraiie, 
10 4- leirahydropyfane, 5- tetrahydropyrane, 6- tetrahydropyrane)^ hexahydropyradissiiic, (l- 
(hexahydropyradisiinc), 2<-0icxahydropyi'adizine), 3-(hexahydropynidi2inc)» 4- 
(hexahydropytadi/,iue), 5-(hexahydropyradiziTie), 6-(hexahydrop>Tadi2ine)), 

The term "C^i.^;alkyl-C3.iocyclbalkyr* a$ used herein refers to a cycloalkyl group as 
denned above attached through an alkyl gioup as defined above ha\ing the mdicated number 
15 of carbon atoms. 

The term "Ci,fialkyl-C3-7heterocyQloalkyl" a:* used herein refers to a lieieroeycloaikyl 
group as defined above attached through an alkyl group as defined above having the indicated 
number of garfoon. atoms. 

The term ^^aryF' us used herein is intended to include carbocyclic aromatic ring 
20 systems. Aryl is also intended to include the partially hydrogenated dcrivalives of the 
cartiocyclic systems enumerated below. Non-limiting examples of such partially 
hydrogenated deiivatives are l,2,3»4'-tetrahydronaphthyl, U4-dihyd£onaphthyl and the like. 

'The term "heteroaryl" as used herein ijicludes heterocyclic unsaturated ring <iy<nems 
containing one or more heteroatoms selected among nitrogen, oxygen and sulphur^ such as 
25 furyl, thienyU pyrrolyl» and is also intended to include the partially hydrogenated derivatives 
of the heterocyclic systems enumerated below. Non-limiting examples of such partially 
hydrogenated derivalivc&» are 2»3>dihydrobenzofuranyl, pyrroUnyl, pyra^oHnyl, indoHnyl, 
oxazolidinyl, oxazolinyi, oxazepinyl and the like. 

The tei*ms "ar>r* and "heteroaryl" as used herein refers to 2111 arj'l, which can be 
30 - optionally mono-, di- or tri-substituted, or a hctoroaryl, which can be optionally mono-, di- or 
th-substituted. Examples of useful substituents are: halogen, hydroxy, amino, mercapto, nitro, 
cyano, irifluoTom ethyl, Ci-salkyU Ci.6alkoxy, Ci.6alkyUhio, Ci^^lkylamino» alkylamino* Ci. 
galkyl and dialkylamino- Ci^ialkyl Examples include, but are not limited to, phenyl, 
biphenyl, indenyl, naphthyl ( 1 -naphthylj, 2-naphthy!), N-hydroxytetrazolyl, N- 
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hydruxyiiiazolyl, N-hydroxyimidazolyl, anthracenyl ( l-anthraoenyl, 2-anthracenyl. 3- 
anihracenyl), plieuwilhrenyl. fluorenyl, pentalenyl, azidcnyl, biphenylenyl, thioptieiiyl (l- 
thienyl, 2-tlii6nyl), fucji (l-ftifyl,2-fuTyl), ftiranyl, thiophenyl. isoxazolyl, isothiazolyl. 1,2,3- 
triazolyl. 1.2.4-lriazolyl,pyranyl,pyrida7.inyl, pytasdnyl. 1 ,2,3-tria5tuiyl, 1,2,4-triazittyl, 1,3,5- 
5 triazinyl, l,2,3-oxadi«zolyl, 1,2,4-oxadiazolyU 1.24-oxjKliazolyl. l,3,4-oxa<Uazolyl, 1,2,3- 
thiadiazolyl, lA^-thiadiazolyl, lAS-thiadiazolyl, l:3,4-thi8diazolyl, tetrazoiyl, thiadiazinyl, 
indolyl, isoindolyl, benzofuranyl, benTOthiophenyl (thianaphthcnyl), indolyl. oxadiazolyl, 
isoxa/olyl, quinazoli»yl, fluorenyl, xanthenyl. isoindanyl, beiMEhydiyl, acridinyl, 
benzisoxazolyU pwrinyl, quinazolmyl, quinoHzinyl. quinolinyl, isoquinoUnyl, quinoxalinyU 
10 naphthyridmyl. phteridinyl, azcpinyl, dia/epinyi. pywolyl (2-pyrrolyl), pyrazolyl (3- 

pyrazolyl), imidazolyl (1 -imidazolyl, 2-iinidaaiolyl, 4-imidazolyl, 5-imida2olyl), triazolyl 
(1,2,3-triaKoH-yl, W-xn^zol-l-yU l,2,3-tria«ol-4-yl, l,2,4-triw,ol-3-yl). oxazolyl (2- 
oxaxolyl, 4-oxazolyl, 5-oxazoIyl), thiazolyl (2-lhiazolyl, 4.1hiazolyl, 5-thiazolyl), pyridyl (2- 
pyridyl, 3-pyfidyl, 4-pyridyl), pyrimidinyl (2-pyrimidmyl. 4.pyrimidinyl, 5-pyrimidinyl. <>- 
1 5 pyrimidmyl), pyrazim/l. pyridaainyl (3-pyridaanyl. 4-pyridaitinyl, 5-pyridazinyl), isoquinolyl 
(l-isoquinolyl. S-isoquinolyl, 4-iBoquiiiolyl. 5-isoquiiu>lyl, 6-isoquinolyl. 7-isoquiiiolyl, S- 
isoquinolyl), quinolyl (2-qumolyl,:3-quinolyl. 4-quinolyl> 5-quiiiolyl, 6-quinolyl, 7-qumolyl, 
8.quinolyl), beii2o[b]i:urBrylCM»enzo[b]fuianyU 3-benzo[b]furanyl, 4-benzolb]furanyI» 5- 
benzolblfuranyl, 6-beiizdtblfunmyl, 7-beozo[b]fUranylX 2,3-dihydro-b«i«otblfetanyi 0- 
20 (2,3'd!hydro-ben7.oIblfiiranyl), 3-(2,3-dihydro-ben!£o(b]furaryl), 4-(2^-dihydro- 

ben2o[b]ftiranyl). 5-(2.3-dibydro.bciizo(b]ftiranyl), 6-(2^-dihydro-benzo[b]fuTanyl), 7-(2,3- 
dihydio-benzo[b]furQiiyl)), benzottajtbiophenyl (2-b6nzoIblthiopheDyl. 3-benv.o(b]thiophenyl. 
4-beiizo[b]thiophenyl, 5-benzofbllhiophenyl. 6-benzo[b]thiophenyl. 7-benzotb]tbiophenyJ), 
2,3-dihydro-benzo[blthiopheny)(2-(2,3-dihydro-benzo[blthioifljenyl),3<2,3-dihydro- 

25 bcnzolb]thioplienyl), 4.(2,3-dihydro-bena»lb)tWophenyl), 5-(2,3-dihydro- 
beiiTOlbltliiophenyl). 6-<2,3-dihydro-benzolb]thiophenyl), 7-(2.3-dihydro- 
b«na»[b]thiophcayl)). indolyl (1 -indolyl, 2-indo»yl. 3-indolyl. 4-indolyl. 5-indolyl, 6-indolyl. 
7.mdolyl). indazolyl (1 -mdazolyl, 2-indasolyl, 3-indazolyl. 4-indajeolyl, 5-indaj»lyl, <»- 
indazolyl, 7-indazolyl), benzimidazolyl. (l-b^rurimidazolyl, 2-beiiziinidazolyl, 4- 

30 bensamidazolyl. 5-b«izimidazcly!, e-benzimidazolyl. 7.benzimidazolyl, 8-benzimidazolyl), 
benzxjxazolyl (l-bcnzoxazolyl, 2.benzoxazoIyl), benzothiazolyl (l-benzothiazolyl, 2- 
benzothiazolyl, 4-b6nzothiaz»lyl. S-bcnzofhiazolyl. 6-benzolhiazolyl. 7-benzothiazolyI), 
carbazolyl (l-carbazoiyl, 2-carbazolyl, 3-carbazolyl. 4-carbazolyl). 
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The term "Ci-e aUcylaryl" as used herein refers to an aryl group as defined above 
attached throu^ a C|.iialkyl group as defined above havinj; one, two, three, four, five or six 
carbon atoms; it is to be understood that the term includes unsubstituted or substituted Ci-o 
alkylaryl. 

5 The term " Cu alkylheteroaryl" as used herein refers to a hetcroaryl group as defined 

above attached ttiroutsh a Ci.6 alkyl group as defined above having one, two, three, four, five 
or six carbon atoms; it is to be ujiderstood that the term includes unsubstituted or substituted 
alkylheteroaryl. 

The term " C w-alkylthio" in the present context designates a group -S-CM-aJkyl 
10 whereui Ci^-alkyl is as defined above. Representative examples include, but are not limited 
to, methylthio, etbyWdo, n-propylthio, isopropylthio, butylthio, isobutylthio, sec-butylthio, 
tcrt-bu^lthio, n-pcaitylthio, isop<ailyUhio, neopcntylthio, tert-pcntylthio, n-hexylthio, 

isohexylttaio and the like. 

The term " Ci-e-alkyUncrcapto" in the present context designates a group -SH-Ci-o- 
15 alkyl wherein C,.r.-alkyl is as defined above. Representative examples include, but are not 
limited to, methylmercapto, ethylmercapto, n-propylmeroapto, isopropylmercapto, 
butylmercapto, IsobutylniBroapto. sec-butylmercapto, tert-butylmercapto, n-pentylmercapto. 
isopentylmercapto, neopentylmercapto. lert-pentylmercapto, n-hexylmercapto, 

isohexyhnerc^to and the like. 
20 The term " Cj-^-alkylhydroxy" in the present context dcaigjiates a group -OH-Ci^- 

alkyl wherem C^-alkyl is as defined above. Representative examples include, but arc not 
lunited to. methylhydroxy. ethylhydroxy.n-propylhydroxy. isopropylhydroxy, butylhydroxy, 
isobutylhydroxy, seo-butylhydroxy, tcrt-butylhydroxy. n-pentylhydroxy, isopentylhydroxy. 
neopentylhydroxy. tert-pentylhydroxy. n-hexylhydroxy, isohcxylhydroxy and the like. 
25 The term "Cu-alkylamino" in the present contact designates a group -NH-Ci^i-alkyl 

wherein C^-alkyl is s6 defined above. Representative examples inchide. but are not limited 
to. methylamino, ethylamino, n-propylamino. isopropylamino. butylaminc, isobutylamino, 
sec-butylaminoi tert-butylamino, n-pcntylamino, isopentylamino, neopcntylaimno, t«rt- 
pentylamino, n-hexylamino, isohexylanuno and the like. 
30 The terra "alkj-lamino-Ci^alkyr in flie present context designates a group C^-alkyl 

-NH-C,^-alkyl wherein Cw-alkyl is as defined above. Representative examples include, hut 
are not limited to. methylamino methyl, ethylamino methyl, n-propylamino methyl, 
isopropylamino methyl, butylamino methyl, isobutylamino methyl, sec-butylamino methyl, 
tcrt-butylamino methyl, u-penlylamino methyl, isopentylamino methyl, neopentylammo 
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methyl, tert-pentylamino methyl, n-hexylainino methyl, isohexylamtno methyl, raethylamino 
ethyl, melhylaniino propyl, meihylamino isopropyl. methylamino butyl, raethylamino 
isobutyl, methylamlao peolyl, methylamino isopeotyl, methylamino hcxyl, methylamino 
ieobcxyl and the like. 

5 The terra "dialkylamino-Ci .e-alkyl" in the present context designates a gfoup (Ci-t- 

alkyl)j-N.Ci.6-alkyl wherein Cw-alkyl is as defined above. Representative examples include, 
but are not limited to, dimethylamino mefliyl, diethylamioo methyl, dipropylamino methyl 
di.isopropy1amtTio methyl, dibntylamino methyl, di-isobutylamino methyl, di-sec-butylamino 
methyl, di-tcrt-butylamino methyl, dipentylamino methyl, di-isopentylamino methyl, di- 
1 0 neopentylamino methyl, di-tert-pentylamino methyl, dihexylamino methyl, diisobexylamino 
raethyU dimethylamino ethyl, dimethylamino propyl, dimethylamino isopropyl. 
dimethylamino butyl, dimethylamino isobutyl. dimethylamino pentyl. dimethylamino 
isopeniyl, dhnethylamino hexyl, dimethylamino isohexyl and the like. 

"Halog«i" designates an atom selected Crom the group consisting of C), Br and L 
1 5 The terra "opUonally substituted" as used herein means that the groups in question arc 

either unsubstitutcd or substituted with one or more of tlie substituenta specified or 
substituted wiih one or more, for example one, two, three or four, substituaits selected from 
halogen, hydroxy, annuo, metcapto, nitto, cyano, triflworomethyl, trifluoromethyltbio, 
trifluoromethoxy. Ctalkyl. C,.«alkoxy, CaalWyUhio, C.-oalkylaraino, alkylamino- Ci.calkyl 
20 and dialkylamino- C,..alkyl- When the groups in question are substituted with more than one 
substituent the substiti4ents may be the same or dll&rent. 

Certain of the above defined teims may occur more than once in the structural 
formulae, and upon «ush occurrence each term shaU be defined independently of the other. 

As used herein, the phrase "a functional group which can bo converted to hydrogen in 
^vo" is intended to include any group which upon administering the present compounds to 
the subjects in need thereof can be converted to hydrogen eg enzymadcaHy or by the acidic 
environment in the stomach. Non-Umiting examples of such groups are aoyU carbamoyl, 
monoalkyteted carbamoyl. diaikyUitcd carbamoyl, alkoxycarbonyl, alkoxyalkyl groups aiul 
the like such as C,H»-8lkylcarbonyl, aroyl. C,.6-alkylcatbamoyl, di-C.^ alkyl-alkylcarbamoyl. 
30 Ci<-alkoxycarbonyl and Ci.6-alkoxy- Ci-n-alkyl. 

As used hercui, the phrase "diseases and disoiders related to peptide detbrmylase" is 
intended to include any disease or disorder in which an effect, preferably an inhibiting effect, 
on peptide defbrmylasc is beneficial, especially on the bacterial peptide deformylase. 



25 
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The term as used herein denotes the concentration required for 50% inhibition 

of PDF ill a binding assay. 

Abbreviations and symbols commonly used in the peptide and chemical arts are used 
herein to describe the compounds of tlie present invention. In general, the amino acid 
5 abbreviations follow the lUPAC-IUB Joint Commission on Biochemical Nomenclature as 
described in Eur. J. Biochein., 1 58, 9 (1984), 

Certain radical groups are abbreviated herein. t-Bu refers to the tertiary butyl radical, 
Boc refers to the t-butyloxycarbonyl radical, Fmoc refers to the fluorenylmcthoxycarbonyl 
radical, Ph refers to the phenyl radical. Cbz refers to the benzyloxycarbonyl radical. 



10 



The comnounds 

The present invention relates to compounds of the general formula (T) 



15 



20 



25 



30 



9' 



, y--^s^"^^^ , 



(1) 



or a phannaccutically acceptable salt or ester ihcrcof, wherein 
X is -CONHOH, -COOH or -N(OH)COH; 
n is 0 (zero) or an integerl or 2; 
in is an inl^r I, 2, 3 or 4; 

R, is selected from the group consisting of hydrogen, Ci^alkyl, Cz-s alkcnyl, CjiocycloaBtyl, 
C-saUtyl-Cj-iooycloalkyl, Cj., hctcrocycloalkyl, Cioalkoxy, Ci^allQrlaniino, 
alkylmetcapto, C^ialkylhydroxy, Ci^j alkylthio. aikylamino-Q^yl, dialkylamino-Ci. 
6atM; and any ao^- hetetoatyl, Ci^ialkylaryl or Ci-oalkylhetcroaryl opUonaliy substituted 
with one or more substituenls independently selected ftom halogen, hydroxy, amino, 
mcrcapto. nitro, cyano, Irifluoromethyl, Ci^ alkyU C,.* alkoxy and Ci -6 alkytthio; 
one of Ra and R3 is selected from the group consisting of halogen, hydrogen, carboxylic acid, 
-CONR4R5 and -CONHRi. In which R4 and Ru are identical or UifTcrent and independently of 
each other sxre seleetwl from the group consisting of Cj.7heterocycloalkyl and any of Ci^ 
alkyl.C3.7helerocycloalkyl, aryl, heteroaxyl, C^aUcylaryl and CM.alkylheteroaryl optionally 
substituted widi one or more substituenls independently selected from lialogen, hydroxy, 
amino, mcrcapto, nitro, cyano. trifluoromethyl. Ci^alkyl, C,.* alkoxy, Cwalkyltliio, Cj.6 
alkylbydroxy, CMalkylamino, alkylamino-CniOlkyl and dialkylamino-C,<,alkyl; and 
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the otlier of Rj and R3 is selected from the group consisting ol hydrogen, Cm aUcyl, 
alkcnyl, Cj-io cycloalkyi, Ci^alkyl-Cj.iocycloaDcyl, C,.7heterocycloalkyl. Ci.saU«)xy,.C,.6 
alkylamino, C,-6 alkyltnetcapto. Cwalkylhydroxy, C,^ alkylthio, alkylamino-Cwalkyl, 
dialkylamino-CwalkyU and any aryl, hctcroaryl, C,.6 alkylaryl or Ci-e alkylhetcroaryl 
5 optionally substituted with one or more subalitucnts independently selected &oro halogwi, 
hydroxy, amiao, mercapto, nitro, cyano, trifluororaethyl, Ci^alkyl, C,^ alkoxy and Ci-e 
alkylthio. 

in a preferred embodiment of the im^ention, X is -CONHOH. However, in other 
useful embodiments of the mvention, X is-COOH or -N(OH)COH. 
10 In a preferred embodiment of the invention, n is 2. However, in other useful 

embodiments of the invention, n is 0 or n is 1 , preferably 0. 

In a preferred embodiment of the invention, m is 1 . However, in other uscfijl 
embodiments of the invention, n is 2, 3 or 4. 

Preferably, Ri is selected from the group consisting of hydrogen, C»-6 albyl. C3.10 
15 cycloalkyl. C,.6alkyl-C3.io«yplpa^yl. C,.o alkylamino, Ci^alkylhydroxy; and any 
alkylaryl or Ci^i alkylheteroaiyl optionally substituted with one or more substituents 
independently selected liom halogen, hydroxy, amino, mercapto, niUo. cyano, 
trifl«oromcthyl..C,^ alkyl. C,.« alkoxy. and C.^i alkylthio. More preferably, is selected 
from hydrogen, methyl, ethyl, propyl, butyl, cyclopropyl. oyclobutyl, cyclopentyl, methyl 
30 cyclopropyl, methyl cyclobutyl, methyl cyclohexyl. ethyl cyclohexyl, cthylamino, 

ptopylamino. btttylamino, melhylhydroxy, ethylhydroxy. propylhydroxy, butylhydroxy, 
phenyl, benzyl, fluorosubstrtuted phenyl, fluorosubatituted benzyl, chlorosubstituted phenyl, 
cMoiosubslituted beasyl. biomo substituted phenyl andbromo substiluled bensyl; especially 
from hydrogen, methyl, ethyl, propyl, butyl, pentyl. methylcyclopropy], raethylcyclobutyl. 
25 methylcyclopentyl, methylcyclohcxyl, methylphcnyl and methyl-3-fluorophenyl. 

Jn a preferred embodiment of the present invention, one of R2/K3 is selected among 
hydrogen, fluorine, cWorinc, bromine, iodine and carboxylic acid. 

In another prcfeired embodiment of Ihe present invention, one of Rz/Ra is -CONHR5 

or -<:om»R5: 



30 



o o 

In yet another prefeired emlwdiment of Uie present invention, one of Rz/Rs is scleclwd 
at,,ong C>T hctcrocycloalkyU and aryl. hcteroaryl. C,^ alkyUryl or C,^ alkylheteroaryl 
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optionally subsiiluted with one or wore substituents independently selected from halogen, 
hydroxy, amino, mcrcapto, nitro. cyano, trifluoromethyl, Ci,6alkyl, Ci^alkoxy and Cus 
alkylthiu. 

Most preferably, one of R2/R3 is hydrogen, Q.7 heterooycloalkyi or C3.7 
5 heterocyoloalkyl; csp'Xially hydrogen or 1 -pipcrazinyl . 

When one of R2/R3 is -CONHR5 or ^ONR4R5, R4 or R5 is independently of each 
other preferably C3.7heterocycloaIkyl, Cla alkyl-Cj-? heterocyoloalkyl, heteroaryl or C^^ 
alkylhctoroaryl having one or more heteroatoms selected among N, O and S; or aryU 
heteroaryU Ci-e alkylaryl or Ci .6 alkylhctcroaryU any of which may be substituted with one or 
10 more substituents independently selected from halogen, hydroxy, amino, mercapto. nitro, 
cyano, trifluoromethyU Ci-salkyl, Ci-ftalko^cy, Ci^alkylthio, Ci.6alkylhydroxy, C1.6 
alkylamino, alkyJamino-Ci-ealkyl and dialkylamino-Ci-6alky], 

More preferably, R4 or R5 is independently selected from a group consisting of 
benxyU mono-, di-, tri* or letra-fluoro-substituted benzyl, mono-, di-, trl- or tetra-bromo- 
1 5 substituted benzyl, trifluoromethyl substituted benzyl, triftuoromethoxy snbstiiuted benzyl, 
dimethylamino subsdluled b6n?;yl. nitro substituted benzyl, 5-thiophen.2"yi-2H-pyTazol-3-yU 
8-niethyl-8-a2a-bicycilo[3-2,l]oct-3-yl, methylpyridyl, inethyl-2^thieuyl, S-pyrawlyl, 2- 
thiazotyl, 4-methyl-l-piperazinyl 

20 Preferred compounds of the invention are: 

2-(3,4-DihydTO'2H-benzo[ 1 ,4Jthiazin-2-yl)-N'hydroxy-acctamide 
2-(l,l-'Dioxo-U,3.4-lctrahydro-l X'^-benzo[l,4]tluazin-2-yl)-N-hydroxy-acefamidc 
2-(4-Ethyl-3»4"dihydro-2H-benzo[ 1 ,4]thiazin-2-yl)-N-hydroxy-ac0tan(tide 
25 2-(4-Ethyl-l,l-dioxo4,2,3,4-tetrahydro^lX*-benzo[l,4]thiazin-2-yO 
N-Hydroxy-2<4-propyl-3,4^dihydio-2H-benzoll,4]thiaztn-2-y^^^ 

2-(l,l-Dioxo-4-pTopyH,2,3,4-tctrahydro-l X**-benzo(l,4]thiazin-2.yl)-N-hydroxy.aceteinide 
2-(4-Butyl-3,4-dihydro-2H-berao[l,4]thiazin-2.yl)-N-hydroxy-acetamide 
2-(4-Butyl-l,l-dioxo.l,2,3,4-teUahydroa A,^-benzo[l,4]thia7.in-2-^ 
30 2-(4-Benzy]-l , 1 -dioxo- 1 A3 ,4.tetrahydro.l X*'-benzo[l ,4]thiazin-2-yl)'N"hydroxy-acctamidc 
2'r4.(3^Fluoro-beazylh 1 , 1 ^dioxo- 1 .2,3,4-tetrahydro-l X'^-bcnzoll ,4lthiazin-2-yll-N-hydroxy^ 
acetamide 
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4-Ethyl-2-hydroxycai'bamoylineihyl- 1 1 l-diox o-l ,2,3,4-tetraliydro- 1 X^^benzo [ 1 ,4)thiazine-6- 
carboxylic acid bcnzjrlamidc 

4-Elhyl-2-hydrox ycaibamoy Iraelhyl- 1 , 1 -dioxo- 1 ,2^,4-lietrahydro- 1 X-^-bcnzol 1 ,4]thiazi ne-fi- 

carboxylic acidl-fluoro-benzylamide 
5 4-Ethyl-2-hydroxyoaibajnoylmethyl-l,l-diow-1.2»3,44etrahydro-l ^*'-bcnzo[l,41thiazintj-6' 

carboxylic acid 3-n«cux>-bcnzylamide 

4-Ethyl'2-hydroxycaibainoylTnethyl-l,l-dioxo-l,2,3,4-letrahydro ^*-benzorU4]thlaziiie-6- 
carboxylic acid 4-fluofO-bOTzylainide 

4-Ethyl-2-hydroxycarbamoylmethyl- 1 , 1 -dioxo- l,2,3,4-tetrahydro-l -bcnza[ 1 ,4] tliiazine-6- 
10 carboxylic acid 2*bromo-bcn?.ylauiide 

4-Ethyl-2-hydroxycarbanioylniethyl- 1 , 1 -dioxo- 1 ;2,3,4-telr4hydro- 1 X^-benzo [ 1 ,4] thiaz.ine-6- 
carboxylic acid 3-bromo-benzylamide 

4-Ethyl-2-hydroxycarbamoylmcthyl-l , 1 -dioxo-1 ;2,3,4-l«iru1iydro-l X^-henzol 1 »41thia2ine-6- 
carbpxylic acid 4-broTno-benzyIamidc 
1 5 4-Ethyl-2-hydfoxycaT^t>araoylmclhyl-l ,1 -dioxo-l ,2,3,4-leirahydro« ! ?v^benzo[ 1 ,4]thiazinc-6- 
carboxylic acid 2'mtro-beiizylainidc 

4.Ethyl.2-hydroxycari5amoylmcthyKl ,1 -dipxc-l ,2,3.4-tetrahydro-l X^-bcn:6o{ 1 ,41ihia^.iue^6- 
carboxylic acid 3-nitro-bcnzylaiiiide 

4-Ethyl-2-hydroxycaTl3anioylmethyl- 1 . l^dioxo-l ,2,3,4-tetrahydrO'' I X**-bcnzo[ 1 ,41thiazin©-0- 

20 carboxylic acid 4-nitro-benzylamide 

4'Ethyl-2-hydroxycari3amoylmethyl-lJ-dioxo-l,2,3Atctrahydn^ 

carboxylic acid 2-inetiioxy-b9n^ylaniidc 

4.Ethyi-2-liydroxycaHiamoylmethyM .l-dioxo-l ,2,3,4-tetrahydro- 1 X^-bcnzol 1 ,41thiazine-(>- 

« 

carboxylic acid 3-melh.oxy-benzylamide 
25 4-Ethyl.2-hydroxycarbanioyljnethyl-l ,l-dioxo-l,2,3,4.ietrahydro- 1 X**-bcazol l,41thia55ine-6- 

carboxylic acid 4-mcthoxy-beazylainide 

4-Ethyl-2.hydroxycarbainoylmethyl.l,l-dioxo-l,2,3,4-telTahydro-l X^bcnzotU41ihiazine-6- 
carboxylic acid 3-trinuoroTnesthyl-benzylaraide 

4.EthyU2-hydroxycarbamoylrriethyl-ia-dioxo-l,2,3>4.letTahyA^ X''-bcri2o[l,4Jthiazine-6- 

30 carboxylic acid 4-trifluoromethyl-beiizylamide 

4'E1iiyl-2-hydroxycail>anioylmcthyl-ia-dioxo-l,23,4-letrahydro.^ >.^bcnzo[l,4]thiazinc-6- 

carboxylic acid 4-trifluoromethoxybeTOylamide 



L 
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4-Etbyl-2.hydroxycai:bamoylmetbyl-ia-dioxo.lA3.4.teUahydfO-1X.^-be»izo 
carboxylic acid 4-dunethylaminobenzylBimde 

4.Ethyl-2.hydfOxycarbamoylincthyl.ia.dioxo-1.2.3.4-tetrahydTO-1X^ber^ 

carboxylic acid (pyridin-4-ylmelhyO-amide 
5 4.Efliyl-2-hydroxyc«bainoylraethyl-l.l-dioxo.l^J.4-tctrahydro-lX*-beiizo[1.4]^^ 

carboxylic acid (thiophen-2-ylmethyl)-amide 

4-Ethy^2.hydroxycai1>amoylmethyl-l.l-dioxo-1.2,3,4.tetrahydn>-l>.*'4)enw[l,4lto^^ 
carboxylic acid (lH-pyrazol-3-yl)-a«iide 

4.Ethyl-2-hydroxyca.i)ai«oylmeibyl-ia-dioxo.lA3.4-tetrahydxo.l^«-ben 

10 carboxylic acid thiazol-2-ylamide 

2.[4-Ethyl-6.(4-methyl-iwiperazine. l'Carboayl>l,l-dioxo-l ,2,3,4-tetrahydro- 1 X"- 

benzol 1 ,4llhiazin-2-yll-N-bydroxy-aceUmide 

4.Ethyl-2.hydioxycmbamoylniethyH .l'diPXO-1 .2.3,4.tetrahydro-l ?i*-bei«o[ i .4]thi8ziii€-6- 

caitoxylic acid (S-Uiiophen-2-yl-2H-pyrazol-3-yl)-ainide 
15 4.Etliyl-2-hydtoxyu«bamoyliTielhyl-14-dioxo-l,2.3,4-tctrahydro-lX«-beny.o[ 

carboxylic acid (8.nicthyl-8-»za-bicyclo[3.2.1]oct.3-yl)-amide 
2<4-Cyclopropylmctliyl-ia-dioxo.l^^.4-tettdiydto-U^-bOTi^o[l,41thiaairi-2.yl>^^ 

hydroxy-acctamide 

2K4-Cyclcbutylrnethyl-L,l.dioxo.l.2.3.44etrahydto-U'^-bcnzo[l,41thiazin-2-yl)^ 
20 acetomide 

2.(4.Cyclopcntylmclhyl-l , 1 -dioxo-1 .2.3,4-tetrahyd«).a*-benzo[l,4]thiazin-2-yt)-N- 
hydroxy-acetamide, and 

2-(4-Cyclohexylnicthy^ia-dloxo.l.2,3.4.tctrahydro.U«-bcnzoll,^^^^^ 
acetamide. 



25 



The compounds of the invention may exist as geometric isomers or optical isomers or 
.terecisomers as well as tautomers. Accordingly, the invention includes all geometric isomers 
and tautomers including mixtures and racemic mixtures of these and a phammoeutbally 
acceptable salt thereof, especially all X- and S- isomers. The compounds of the invention may 
30 also extet as solvent complexes as well as in ditlbrcnt morphological fotms- 

The present invention also encompasses phatmaceutically acceptable salts of the 
present compounds. Such salts include phartnaceutically acceptable acid addition salts, 
pliarmaceutically acceptable metal salts, ammonium and alkylated ammonium salts. Acid 
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addition salta include salts of inorganic acid$ as well as organic acids. Representative 
examples of suitable inorganic acids include hydrochloric, hydrobromlc, bydroiodic, 
phosphoric, sulfuric, nitric acids and the like. Representative examples of suitable organic 
acids include formic, acetic, trichloroacetic, trifhioroacetic, propionic, benzoic, ciiuiainic, 

5 citric, fiimarjc> glycoHc, lactic, maleic, malic» maionic» mandelic^ oxalic, picnc, pyruvic, 
salicylic, succinic, methanesulfbnic, etbanesuUbnic, iarlaric, ascorbic, pamoic, bismetliylene 
salicylic, ethanedisulCoiuc, gluconic, citraconic, aspartic, stearic, palinitic^ EDTA, glycolic, p- 
aminobciizoic, glutamic, benzenesulfonic, p-toluenesutfonic acids and the like. Further 
examples of pharmaccutically acceptable inorganic or organic acid addition salts include the 

10 pbarmaceuticaliy acceptable salts listed in Jl Pharm, Set 1977, 66, 2, which is incorporated 
herein by reference. Examples of metal salts include lithium, sodium, potassium, magnesium 
salts and the like. Examples of ammonium and alkyLated ammonium salts include 
ammonium, methylammonium, dimethylammonium, trimethylammonium., cthylamnionium, 
hydroxyethylammonium, diethylammonium, butylanunomum, tetramethylammonium sails 

1 5 and the like. 

Also intended aspharmaccutically acceptable acid addition sails are ihe hydrates and 
solvent complexes, which Ihc present compounds are able to form. 

The acid addition sails may be obtained as the direct products of compound synthesis. 
In tlie alternative, the free base may be dissolved in a suitable solvent containing the 
20 appropiiate acid, and the salt isolated by evaporating the solvent or otherwise separating the 
solt and solvent. . 

The compounds of the present invention may form solvates vaih standard low 
molecular weight so!v^ts using methods well known to the person skilled in the art. Such 
solvates are also contemplated as being w^ithin the scope of the present invention. 

25 The invention also encompasses prodrugs of the present compounds, which on 

administration undergo chemical conversion by metabolic processes before becoming active 
pharmacological substances, in genera], such prodrugs will be funciional derivatives of die 
present compounds, which are readily convertible in vivo into the required compound of the 
Formula I. Prodrugs are any covalenlly bonded compounds, which release rhc active parent 

30 drug according to Formula i in vivo. If a chital center or another form of an isomeric center is 
present in a compound of the present invention, all forms of such isomer or isomers, 
including enanfiomers and diastcreomers, are intended to be covered herein. Inventive 
compounds containing a chiral center may be used as a racemic mixture, an enantiomcrically 
enriched mixture^ or the racemic mixture may be separated using well-known techniques and 
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an individual enantlomcr may be used alone. In cases wherein compounds may exist in 
tautomeric forms, such as keto-enol tautomers. each fdutomcric form is coniemplatcd as 
being included within this invention whether existing i« equilibrium or predominantly in one 
forni. Conventional pnscedurcs for the selection and preparation of suitable prodrug 
5 derivatives are described, for example, in "Design of Prodrugs", ed. H. Bundgaard. Elseviei'. 

1985. 

The invention also encompasses active metabolites of the present compounds. 
The present invention includes all complexes of the compounds of this invention. 
The meaning of any substituent at any one occuitenco in Formula I or any subformula 
1 0 thereof is independenl of its meaning, or any other substituent's meanmg. at any other 
occurrence, imless speciOed otherwise. 

In a prefeiTed embodhneut of this mvention. tlie compounds of Formula I exhibit m 
ICm, value ofless than 500 >iM. preferably less than 100 nM, more preferably less than 50 
^tM, even more preferably less than 1 jiM, especially less than 500 nM, particutorly less lhan 
1 5 100 nM, when subjected to a bacterial PDF assay. 



fg ypttictic Method nf Preparation 

The compounds of the present invention having the general Fonnula I may be 
prepared by the methcnjs set forth in the scheme A. B, C and D in 'Matei-ials and Method' 

20 below. ^. , r . 

The compounds in scheme A can be synthesized as depicted. The anuno thiol ,s Hrsi 

acylated and consecutive Michael addition n (step 1) to yield intemediate (I). Intermediate 
(D is then esterified in step 2 to give intermediate (II). The intermediate (O) is reduced (step 
3) using borane. Acylation of (IH) in step 4 using the appropriate add chlorides gives 
25 intermediates (IV). Oxidation of tntemiediates (IV) using sodium perborate (to give 

intermediate (V ). The reaction time was 14-16 h. Reduction of the reaction time to a couple 
of hours resulted in mono-oxidation of the sulphur and hence title compounds having n « 1 as 
a resuU). reduction (in step <S) using borane (to give intennediates (VD) and finally hydrolysis 
using hydroxylamine (.step 7) gave the desired products (VH) of scheme A. 
30 The compound in scheme B can be synftesized as depicted. Intermediate (l 1 1) m 

scheme A was oxidised in step 1 to give mtcmtcdiate (IV). Hydrolysis of the ester 
fhnctionaUty with hydroxylamine (step 2) ultimately yielded the desired product (V) ol 
scheme B. 
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The compounds in scheme C can be synthesized as depicted. Intermediate (111) in 
scheme C was reduce using borano to give mtOTnediate (IV), which upon hydrolysis with 
hydroxylamine yielded Ihe desired products (V) of scheme C 

The cpmpoxinds in scheme D can be synthesized as depicted. The acid chloride was 

5 cstc^fled using fluoronyl methanol (step 1) to give intennediate (1). Nucleophilic aromatic 
addiUon of (H) to (1) In step 2 using Httnig's base resulted in intermediate (Ul). Reduction of 
the amino Rmctionality (step 3) and subsequent ring closure of intermediate (III) gave (IV). 
Reduction in step 4 using borane and thcrcafker acetylation in step 5 resulted in intemiediate 
(VI), Oxidation (step 6) using sodium perborale and reduction (step 7) using borane gave 

10 intennediate (VllI). Depvotection of the acid functionality (step 8) using diethylamine gave 
intennediate (X), which was used to create the amide library in tbe following reaction steps 
u$ing the appropriate amine. TBTU and NEM (step 9). Hydrolysis usmg hydroxylamine m 
step 10 gave the desired amides (XI) of scheme D, 

The compound in scheme E can be synthesized as depicted; The tritluoronilro 

1 5 benzene was reacted with tlie Fmoc-protecied piperazine to give the product after step 1 as a 
result. The rest of the synthesis was carried out analogous lu method D (scheme D). 

Acid addition salts of the compounds of Formula I arc prepared in a standard manner 
in a suitable solvent lirom the parent compound and an excess of an acid, such as 

20 hydrochlonc, hydrobiomic, hydrofluoric, sulfuric, phosphoric, acetic, Irifluoroacetic, maleic, 
succinic or methancsulfonic. Certain of the. compounds form inner salts or zwitterions, which 
may be acceptable. Cationic salts are prepared by treating the parent compound with an 
excess of an alkaline reagent, such as a hydroxide, carbonate or alkoxide, containing the 
appropriate calion; or with an appropriate organic amine. Cations such as Li*, Na^ K\ Ca**, 

25 Mg** and NH4"' are spiecillc examples of cations present in pharmaceutically acceptable salts. 
Halides, sulfate, phosphate, alkanoates (such as acetate and trifluoroacetate), benzoates, and 
sulfonates (such as mesylate) are examples of anions present in pharmaceutically acceptable 
salts. 

30 Phamnacci ^ticfil ^ppipt^sitions 

In one aspect of this invention, there Is provided a pharmaceutical composition 
comprising, as an active ingredient, a compound of the present invention together with a 
pharmaceutically acceptable carrier or diluent. This composition may be in unit dosage form 
and may comprise from about 0.05 to about 500 mg, preferably from about 0.O5 to about 1 00 
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mg, more preferably from about 0.1 to about 50 mg, of the compound of the invention or a 
phannaceutically acceptable salt or ester thereof. The composition of the mvcntion may be 
used for oral, nasal, tiansdcnnal, puhiwnal or parenteral administration, it is contemplaied 
that the pharmaceutical composition of the invention is useful for treatment of bacterial 

5 and/or parasitic infecdot^. 

The compounds of the invention may be administered alone or in combination witli 
pharmaceutically acceptable carriers, diluents or excipients, in either single or muUiple doses. 
Accordingly, tlie compounds of Formula I may be used in the manufacture of a medicament 
The pharmaceutical compositions according to the invention may be formulated with 

1 0 pharniaceutically acceptable carriers or diluents as well as any other known adjuvant.s and 
excipients in accordance with conventional techniques such as those disclosed in Remington: 
The Science and Practice of Pharmacy, 19.5up.th Edition, Gemiaro, Ed., Mack Publishing 

Co., Easton, Pa,, 1995. 

Tlie pharmaceutical compositions may be specifically fonnulated for administration 
1 5 by any suitable route .such as the oral, rectaU nasal, pulmonary, topical (including buccal and 
subungual), transderaial, intracistemal, intraperitoneal, vaginal and parenlerdl (including 
subcutaneous, intramuscular, intrathecal, intravenous and intradermal) route, the oral routu 
being preferred. It will be appreciated that the preferred route will depend on the general 
condition and age of the subject to be treated, the nature of the condition to be treated and the 

20 active ingredient chosen. 

Pharmaceutical compositions for oral administration include solid dosage fomis such 
as capsules, tablets, dragees. pills, lozenges, powders and granules. Where appropriate, they 
can be prepared with watings such as enteric coatings or they can be fonnulated so as to 
provide controlled release of the active ingredient such as sustained or prolonged release 
25 according to methods well known in the art. 

Liquid dosage forms for ond administration include solutions, emulsions, 

suspensions, syrups and elixirs. 

Pharmaceutical compositions for parenteral adminisU-atiou include sU?rile aqueous and 
non-aqueous injectable solutions, dispersions, suspensions or emulsions as well as sterile 
30 powders to be reconstituted in sterile injectable solutions or dispersions prior to use, D^ot 
injectable formulations are also contemplated as being witWn the scope of the present 
invention. 

Other suitable administration forms include suppositories, sprays, ointments, cremes, 
gels, inhalanis, dennal patches, implants etc. 
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A typical oral dosage is in the range of from about O.OOl to about SO mg/kg body 
weight per day, preferably frotn about O.Ol to about 30 mg/kg body weight per day, and more 
preferred firom about 0.05 to aboui 20 rag/kg body weight per day administered in one or 
more dosages such asi 1 to 3 dosages. The exapt dosage will depend upon the flrequcncy and 
mode of administration, the sex, age, weight and general condition of tlie subject treated, the 
naturo and se\rerity of the condition treated and any concomitant diseases to be ir^sited and 
other factors evident Ho tho^e skilled in the art. 

The formulations may conveniently be presented in unit dosage form by methods 
iaiown to those skilled in the art, A typical unit dosage form for oral administration one or 
more times per day such as 1 to 3 times per day may contam from about 0.05 to about 500 
mg, preferably from sibout 0,05 to about 100 mg, more preferably from about O.l to about 50 
mg, and more prefem^d from about 0.5 mg to about 20 mg. 

For parenteral routes, such as intravenous, intrathecal, intramuscular and similar 
adminisuation, typically doses are in the order of about half the dose employed for oral 
administration. 

The compounds of this invention are generedly utilized as the free substance or as a 
pharmaceutically acceptable salt thereof. One example is an acid addition ^t of a compound 
having the utility of a free base. When a compound of the Formula (I) contains a free base 
such salts are prepared in a conventional manner by treating a solution or suspension of a free 
base of the Formula (0 with a chemical equivalent of a pharmaceutically acceptable acid, for 
exan^p^e, inorganic and organic acids. Representative examples are mentioned above. 
Physiologically acceptable salts of a compound with a hydroxy group include the anion of 
said compound in combination with a suitable cation such as sodium or ammonium ion. 
For parenteral administration* solutions of the novel compounds of the Formula (I) in sterile 
aqueous solution, aqueous propylene glycol or sesame or peanut oil may be employed. Such 
aqueous solutions should be suitable buHered if necessary and the liquid diluent first 
rendered isotonic with suffieieiU saline or glucose. The aqueous solutions are particularly 
suitable for intravenous, intramuscular, subcutaneous and intraperitoneal administration. The 
sterile aqueous media employed are all readily available by standard techniques known to 

those skilled in the art. 

Suitable pharmaceutical carriers include in^ solid diluents or fillers, sterile aqueous 
solution and various organic solvents. Examples of .solid carriers are lactose, terra alba, 
sucrt)se, cyclodextrin, talc, gelatine, agar, pectin, acacia, magnesium stcaratfe, stearic acid or 
lower alky I ethers of cellulose. Examples ofliquid carriers arc syrup, peanut oil, olive oil. 
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phospholipids, Tally acids, fatty acid amiiies, polyoxycthylene or water. Similarly, the carrier 
or diluent may include any sustaiiKsd release material known in the art, such as giyccryl 
nionosteamte or glyceryl distcaratc, alone or niixed wiUi a wax. The pharmaceutical 
compositions formed by combining the novel compoimds of the Formula (I) aiid the 
5 pharmaceuticaUy acc eptable carriers are then readily administered in a variety of dosage 
forms suitable for the disclosed routes of administration. The formulalions may conveniently 
be presented in unit dosage form by methods known in the art of pharmacy. 

Formulations of the present invention suitable for oral administiation may be 
presented as discrete units such as capsules or tablels, each containing a predetermined 
i 0 amounl of the active i ngredient, and which may include a suitable excipient , TThese 

romiulaiions may be iti the fonn of powder or granules, as a solution or suspension in an 
uqweoMS or non-aqueous liquid, or as an oil-in-water or water-in-oil liquid emulsion. 
If a solid carrier is used for oral administration, the preparation may be tableted, placed in a 
hard gelatine capsule in powder or pellet form or it can be in the fonn of a troche or lozenge. 
1 5 The amount of solid carrier will vary widely but will usually be from about 25 mg to about 1 
g. If a liquid carrier is used, the preparation may be in the form of a syrup, emulsion, soil 
gelatmo capsule or sterile mjectable liquid such as an aqueous or non-aqueous liquid 

suspension or solution. 

A typical tablet* which may be prepared by conventional tabletting techniques, may 

20 contain: 

Core: 

Active compound (free compoimd or salt) 
Lactosum Fh. Eiiir, 
Cellulose^ microi:rysl, (Avicel) 
25 Amberlite 

Magnesii stearas 



5.0 mg 
67.8 mg 
31.4 mg 
1.0 mg 



Coating: 

Hydroxypropyl methylcellulose approx , 9 mg 

30 Acylated monoglyceride approx. 0.0 mg 

If desired, the phamiaceutical composition of the invention may comprise the 
compound of the Formula (1) in combination with further pharmacologically active 
substances such as those described in tlie foregoing. 
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P^fi<^e invention 

^'JlUccumpounds of Formula I are useful as protease inhibitorSt particularly as inhibitors of 
metallo proteases^ more particularly as inhibitors of peptide deformylase, even more 
particularly as inhibitors of bacterial peptide defomiylase. The preseiil invention provides 
5 useful compositions and fomuilati'ons of said compounds, hicludin^ pharmaceutical 
connposiuons and formulations of said compounds. 

The compounds of the present invomion may be especially useful for Uie n>eauncnt or 
prcvcniion of discasCiS caused by a variety of bacterial or prokaryotic organisms. Examples 
include Gnun-positive and Gram-negative aerobic and anaerobic bacteria such as, 
10 Siaphylovocci, for example S. aureus and S. epidermidis; Entarococei, for example B. 

fa^cuan and E,faecnlis\ Streptococci, for example «S. pneumoniae: Haemophilus, for example 
H. injlwnzae; Moraxella, for example M catarrhaUs\ Escherichia, for example £. coii\ 
Mycobacteria, for example M tuberculosis aud M ranae; Mycoplasma^ for example M 
pneumoniae'^ Pseudomonas, for example aeruginosa; intercellular microbes, for example 
1 5 Chlamydia and Rickciisiae. Olher examples include Klebsiella pneumoniae. Shigella Jlexneri, 
Salmonella fyphimurium, Bordetella p&riussis, Clostridia perfringens, Helicobacter pylori, 
Campylobacter Jejuni, Legionella pneumophila dsid Neisseria gonorrhoeae. U is further 
contemplated that tlie compounds of the present invention arc useful for the treatment of 
parasitic infections, for example infections caused by Plasmodium falclparum and the like. 
20 Accordingly, in one aspect the present invention relates to a method for the treatment 

of ailments, the method comprising administering to a subject in need thereof an effective 
amount of a compound or a composition of this invention. It is contemplated that an effective 
amount of a compound or a composition of this invention corresponds to an amount of active 
ingredient, i.e. active compound or a pharmaceutically acceptable salt or ester thereof, in the 
25 range of from about 0.05 to about 100 mg per day» preferably from about 0.1 to about 50 mg 
per day. 

In yet another aspect, the present invctition relates to use of a compound of this 
invention for the prcp<ai:ation of a medicament, preferably a medicament for the treatment of 
infections caused by Gram-positive or Gram-negative aerobic or anaerobic bacteria, or by 
30 panisites. 

In a preferred embodiment of the invention, there is provided a medicament for the 
treatment of infections caused by Staphylococci^ Enterococci^ Streptococci, Haemophiius, 
Moraxella, Escherichia, Mycobacteria^ Mycoplasma, Fseudomonas, Chlamydia, Hickeitsla, 
Klebsiella, Shigella, Salmonella, Bordetella. Clostridia, Helicobacter, Campylobacter, 
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Legionella and Neisseria, preferably caused liy Staphylococcus aureus. Staphylococcus 
epldermidis, Enteroooccus faeoium, Enterococcusfaecalis, Streptococcus pneumoniae, 
UaemophUm injbtensae, Moraxetla catarrhaUs, Escherichia coli, Mycobacterium 
iuberculosis, Mycobacterium rantte. Mycoplasma pneumoniae. Fseudomonas aeruginosa, 

5 Chlamydia, Riekeilsiue, Klebsiella pneumoniae. Shigella flexneri, Salmonella lyphimurium. 
Bordelella pertussis. Clostridia perfringens, Helicobacter pylori, Campylobacter jejuui. 
Legionella pneumophila and Neisseria gonorrhoeae. 

It is ftirther contemplated that the compounds of the present invention are useful tor 
the treatment of parasitic infections, for example infisotions caused by Plasmodium 

1 0 falciparum and the like. 

An intravenous infusion ofthe compound in 5% dextrose in water or normal saline, or 
a similar formulation with suitable exeipiente. is most effective, although an intramuscular 
bone injection is also uselUL Typically, the parenteral dose will be about 0.01 to about 100 
1 5 mg/kgi preferably between 0. 1 and 20 rog/kg, in a manner to maintain the concentration of 
drug in the plasma at a concentration cffcctivc to inhibit PDF. The compounds maybe 
administered one to four times daily at a level to achieve a total daily dose of about 0.4 lo, 
about 400 mgfltg/day. Thu precise amount of an inventive compound which is thcrapeuUcally 
effective, and the route by which such compound is best administered, is readily determined 
20 by one of ordinary skill in the art by comparing the blood level ofthe agent to *e 
concentration leqiured to have a therapeutic effect. 

The compoutwte of this invention may also be administered orally to the patient, in a 
manner such that the concentration of drug \a sufficient to inhibit bone resorption or to 
achieve any other therapeutic indication as disclosed herein. l ypicaUy, a pharmaceutical 
25 composition containing the compound is administered at an oral dose of between about tXl to 
about 50 ms/kg in a manner consistent with the condition of the patient. Preferably the oral 

dose would be about 0.5 to aibout 20 mgi^g- 

No unacceptable toxicological effects are expected when compounds ofthe present 
invention arc adniinisl»red in accordance witti the present invention. 
30 The compounds of the present itivention fully or partly inhibit bacterial PDF, and arc 

thu., u..eful for the treatment and/or prevention of a wide variety of conditions and disorders 

in which iidribilion of PDF is beneficial. 

Acooidingly. ia another aspect the present invention relates to a compound of the 
general Formula CO or any optical or geometric isomer or tautomeric form thereof including 
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mixtures of these or a pharmaceutically acceptable salt thereof for use as a phannaceutical 
composition. 

The invention also reicites to pharmaceutical compositions comprising, as an active 
ingredient, at least one compound of the Formula (I) or any optical or geometric isomer or 
5 tautomeric form thereof including mixtures of these or a pharmaceutically acceptable salt 
thereof together with one or more pharniacculically acceptable can-iers or diluents. 



in the following synthetic examples, all of the starting materials were obtained from 
commercial sources unless otherwise indicated. Without further elaboration, it is believed 
1 0 that one skilled in the art can, using the preceding description, utilize the present invention lo 
its fullest extent. These examples are given to illustrate the invention, not lo limit its scope. 



EXAMPLES 
Materials and Methods 

1 5 The stalling materials used herein aie commercially available or can be prepared 

according to procedures previously reported in Ihtj literature. Unless otherwise stated 
commercial starting materials were used without further purification. All solvents were 
HPLC grade. Anhydrous solvents wei« obtained by storing over 4 A activated molecular 
sieves. Synthetic methods to prepare the compounds of this invention might employ 

20 protective groups to mask a reactive functionality or minimize unwanted side reactions. Such 
protective groups are described generally in Green (1981). 

Room temperature is approx, 20*C. Mass spectra (ES-MS spectra) were obtained on a 
Micromass Quattro micro^*^ instrument in the positive mode unless othecwise noted. 



25 Materials and abbreviations 



AcOH 


Acetic acid 


DCM 


Dichloiromethane 


DIEA 


Diisopropyletliyl amine 


DMF 


N,N-Dimcthyl formamidc 


Fm 


9-Fluorenylmethyl 


Fmoo 


9-Fluorcnylmethoxycarbonyl 


NEM 


N-Rthy! morpholine (£rom Fluka^ 98%) 


TBTU 


0-Benz;otriazol-l-yl-N,N,N\N''-tetramethyluronium telranuoroborate (from 




Fluka; 98%) 
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TFA Trifluoroaccticacid 

THF TetrahydrofUrane 

Pipcridinc was obtaiucd from Fluka (98%). l,2,4^Trifluoro.5-nitroben»wie was 

obtained from AldrioK (99%). 4-ChloTX)-3-nitrobcnzoyl chloride obtainisd from Aldrich 
5 (98%), SnCfc was obtained from Fluka (98%). Maleic anhydride was obtained from Aldrich 

(95%). Thiomalic acid was obtained from Aldrich (97%). 9-Fluorenemethanol was obtahied 

from Fluka (98%). Borane in THF (1 M solution) was purchased from Aldrich. 

llydroxylamiTie in water (50% solution) was purchased from Fluka. Sodium perborate 

tetrahydrate (97%) was purchased from Fluka. 1 -Fmoc-piperazine hydrochloride was 
10 obtained from NeoSys (99%). 2-Aminoihiophcnol was obtained from Aldrich (99%). All 

used amines were obtained from Aldrich (purity 95-98%). 



S ynihesis of Compounds of the Invention 

Illustrative general methods for the synthesis of the compounds of the inyeniion are 
15 described below and illustrated in Scheme A, B, Q D and E respectively- 



f 1 



SH 



4 



H 



H 



8' 



OH 



MeOH/H* 
Step 2 



- c 



OMe 



H 



^OP S (lU) 



H 



RCOCi 



o.. .R -^r 

1 Naeo^ O 



^^WN^ ^ pyridine Q _JL__ r V O 

(III) <V) 



O"^ f 



W CD 



Scheme A 
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i\/^^^ht>tl A (Scheme A) 
Stepl: 

2-An»inothiophenol (120 mmol, 12.81 ml) was dissolved in toluene. Malcic anhydride 
(129 mmol, 12.6 g, 1.075 cquiv.) was added lo the solutioii. A precipitate was formed shortly 
5 after compleUon of addition of the maleic anhydride. The rcacUon whs allowed to continue 
for another 3 hours at room temperature. The precipitate was collected and washed with 
several portions of toluene. Yield: 92% 

Step 2: 

10 The product from step l (1) (1 i 0 mmol, 24,5 g), was dissolved in methanol (acidified 

by addition of a tow drops of acetyl chloride). The reaulUng solution was stirred at room 
temperature over nighi. The solvent was removed in vacuo to give (II) in scheme A. Yield: 
Quantitative. 

15 Step 3: 

The pTX>duct feom step 2 (H) (110 mmol, 26.5 g). was dissolved in dry THF, and 
cooled on an ice-bath under inert atmosphere (At). Borane in THF (132 mmol. IM, 1.2 
equiv) was added. After completion of addition of boraae the ice-bath was removed and the 
reaction mixljire was stirred over night at room temperature. The solvent was removed i« 

20 vacuo. Water was added along with EtOAc. The organic phase was separated and the 

aqueous pliase was extracted twice with ElOAc. The organic layers were combined and dried 
over NaiSO^. Removal of the organic phase yielded a yellow oil. The crude product was 
passed through a sUica column using 50% EtOAc in heptane as eluent. Yield: 66% 

25 Step 4: 

The appropriate acyl chloride (1.1 equiv, typically 3.3 mraol) was dissolved in dry 
THF, and pyridine was added. A precipitate formed and a solution (in TlIF) of the product 
from step 3 (Hi) (typically 3.0 mmol, 0.67 g) was added. The resulting mixture was stirred at 
room temperature over mgbt. llie solvent was removed in vacuo. EtOAc was added and the 

30 resulting solution was washed with IM HCl and there after with sat. NaHCOs. The organic 
phase was dried over Na2S04 and the solvent removed in vacuo. The product was used in the 
next step without fiitlher purification. 



Step 5: 
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The products fbrmcd ia step 4 (IV) (typically 1.1-L6 mmol) were dissolved in AcOH 
and NaBOa (4*5 equiv.) was added. The resulting solutions were healed to 50''C over night. 
The solvent was removed in vacuo, and the residues were pariilioned between ElO Ac and 
vfater. The o]:ganio pha$e was separated and dried over NazSOA. The solvent was removed 
5 and the products were used without further puriilcation. 

Step 6: 

The products from step 5 (V) were dissolved in dry THF and BH3 in THF (IM, 1.2 
equiv.) was added and the resulting solution was stirred at room temperature over night. The 
10 solvent was removed and sat. NaHCO^ along with EtOAc was added. Tlie organic phase was 
collected and dried over Na.2S04. The crude products were purified using preparati ve HPLC. 

Step 7: 

The products from step 6 (VI) (typically QA^Od mmol) were dissolved in dioxane and 
1 5 hydroxylamine (50% in water, typically 8-10 equiv.) was added. The resulting solution was 
heated to 50*C over night. Tho solutions were acidified (pH 2) with TFA and purified by 
preparative HPLC to give the desired products (VUI). 



20 Method B I Scheme B ^ 



(10) 



1 



NaBOj 



AcOH 
Siepi 



H 



HONH2VH20 



Oiaxane 

90C 
$tep2 



H 



00 H 

CV) 



OH 



Scheme B 

25 Step 1: 

Intermediate (Jif) was synthesized in an identical manner to method A. Intermediate 
(HI) (0.45 mmol, 100 mg) was dissolved in AcOH and NaBOs (5 equiv., 2.24 mmol, 345 
mg). The procedure was then performed identical to step 5 in method A. 



30 



Step 2: 

Intermediate (IV) was Created in an identical manner to method A, step 7 10 yield (V). 
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Method C (Scheme CI 
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H 



Scheme C 
For syntticsis 01(111}, sec inclhod A* 

Slop 1 : 

10 Performed in an identical manner to method A, step 6. 

Step 2: 

Performed ia an identical manner to method A, step 7. 
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CI 



St»p3 



rm*oii 



THF 
Slopt 
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SH 

m 



DIEA 



OMjTHF 



OM* Slflp 4 



THF 

Slop 2 
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Pyridine 
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0M« 



Step 7 



■'--Q--^-«'--*'Sv--"-1 O 



O O 



OMe 



(ViU) 



□ittinyiamina 

DCM 
Stip« 



O O 
(IX) 



T&7U 
NEM 
Amln9 



sups 



KONHamgO 



SttpiO 



1 



(M) 



Stcpl: . ... 

4^hloro.3.nit«>benzoyl chloride (1.13 cq«iv., 1335 mmol, 29.3 g) was dissolved .n 
dry THF and pyridine (2 equLv., 235.8 m«.oU 19.0 nU) was added. A white pi^ipitate fom.ed 
inxmediately upon addition of pyridine. A solution of 9-fluoxeitemethanol (1 cquiv.. 1 17.9 
mmol, 23. i g) in dry THF was added and the resulting mixture was stirred at room 



Sctiemc D 
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temperature over night. The solvent was removed in vacuo and the resulting solid was mixed 
with diethyl ether and filtered. Tlie solid was them washed several times with ether to achieve 
the pure desired product. Yield: 95%. 



10 



Step 2: 

The intermediate from step I (1) {1 equiv,, 60 nimol, 22.8 g) was dissolved in THF 
and a solution of dimothylthiomaleatc (U) (1 equiv. 60 mmol, 10.4 g) in THF was added. To 
tlie resulting solution was added DIEA (1 .2 equiv., 72 mmoU 123 ml). Upon addition of the 
base the solution turned into a deep orange colour. Stiiring was continued at room 
temperature over night. The solvent was removed and the resulting crude product was 
purified by column chroraatograpghy using 50% EtOAc in heptane as eluent. The pure 
product was retrieved as an orang© oil. Yield: 88% 



Step 3: 

15 The product from step 2 (III) (1 equiv., 52.8 xnmol, 27.5 g) was mixed with a solution 

of SnCU (200 ml of a 2M solution). The resulting solution was stirred at room temperature 
over night The solution had turned pale yellow after reduction of the nitro group. The solvent 
was removed in vacuo, and the crude product was passed through a short silica column using 
50% EtOAc in chlomfoim as eluent. Removing the solvent produced an oil which was re- 

20 dissolved in EtOAc and washed with water. The organic phase was removed and dried over 
NajSOa. Yield: Quantitative- 
Step 4: 

The product from step 3 GV) (I equiv., 60 mmol, 26.3 g) was dissolved in dry THF 
25 and BH3 in THF (IM, 1.2 equiv. 72 mmoU 72 ml) was added. During addition ofBHy the 
reaction solution was i«3oled on an ice-bath. The reaction solution was stirred at room 
temperature over night The solvent was removed in vacuo and water and EtOAc was added 
to the solid residue. The organic phase was collected and the aqueous phase was exctracted 
with EtOAc- The collected organic layers were combined and washed with brine. Drying 
30 over Na2S04 yielded a clear oil. Yield: 50% 

Step 5: 

The product from step 4 (V) (1 equiv., 1 1 mmol, 4.71 g) was dissolved in THF and 
acetyl chloride (3 equiv., 33 urniol. 2.3 ml) was added. Pyridine (4 equiv., 44 mmol 3.5 ml) 
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wa$ added to the reactian solution. The resulting mixture was stirred at room temperature 
over nigiht. The solvent was removed and the residue was partitioned between EtOAc and 
water. The organic phase was collected and washed with 1M HCl and water and Hnally with 
brine. Drying (over Na2S04) and removal of the solvent yielded a brown oil. Yield: 91 %, 

5 

Slup 6: 

The product from step 5 (iV) (1 cquiv,, lOmmol, 4.86 g) was dissolved in AcOH and 
NaBOj (5 equiv., 50 tmnol, 7.7g) and the resulting mixture was warmed to SO^C over. The 
reaction was allowed :to proceed over night at 50^. The solvent was removed in vacuo and 
10 water along with EtOAc was added. The organic phase was collected and the aqueous phase 
was extracted with EtOAc. The combined organic phases were washed with water until the 
washings were of ncwlral pU. Drying and evaporation of the solvent resulted in a clear oil. 
Yield: 88% 



15 Step 7: 

The product from step 6 (VII) was treated in an identical manner us for step 4 using 
the identical ratio of reagent lo substrate. Yield: E5% 



Step &: 

20 The product from step 7 (Vin) (1 equiv., I Inunol, 5.6 g) was dissolved in DCM and 

diethylamine (J equiv,, 33 mmol, 3.4 ml) was added to the solution. Stirring was continued 
over night at reflux. Tlie solvent was removed and the cntde product was dissolved in NaOH 
(IM). The resulting solution was washed several times with ether and then acidified using 
6M HCl A pale yellow precipitate formed and was collected and allowed to dry under 

25 vacuum. The solid w*is chromatographcd using 50% EtOAc in heptane containing 1% AcOli. 
Yield: 67% 



Stqp 9: 

The compound from step 8 (IX) (typically 1 equiv., 0.305 mmoU 100 mg) was 
30 dissolved in dry DMF (2,0 ml). To this solution was added NBM (4 equiv., 1 .208 mmol, 

0.154 ml) and TBTU (I equiv., 0.305 mmol» 97 mg). The solution was leA standing for Ih at 
room temperature. The appropriate amine (typically 1.2 equiv.) was added and the .solution 
was left standing at room temperature over night, The solution was acidified with TFA and 
directly purified by preparative HPLC- 
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Step 10: 

The coTupounds jfrom step 9 (X) (typically 0, 1-0.3 mmol) vv^erc dissolved in dioxanc 
(1 .0 ml) and hydroxylamine (50% in water. 0.25 ml) was added. Tlie solutions were warmed 
5 to Sff^C over night. The solutions were aciditied with TFA and purified on preparative KPLC 
to yield the desired products (XI). 

BIOLOGICAL ASSAYS 

The compounds of this invention may be tested in the following biological assay in 
1 0 order to determine the concentration of compound (IC50) required for exhibiting the desired 
pharmacological elTect. 

aapterial pep t ide defonn fy^i^B fPDF^ assay 

The ICso value of a compound of the invention as a bacterial PDF inhibitor was 

1 5 determhied using the following assay. 

Materials : 

Assay buffer (pH 7.2): 0. 1 M MOPS pH was adjusted to 7.2 with NaOH, containing 
0.25 M NaCl, 100 microgram/mL catalase and 1 mg^L BSA. 

Enzyme mix: 670 ng/mL of enzyme (to finally have 50 of enzyme per well). 
20 Substrate: 1 0 mM f-Met-Ala was made up from 200 mM f-Met-Ala in methanol with 

assay buffer. 

TNBS solution: FresUy dilute I M TNBS stock solution to 1 : 1 0 with water. 

Huffer C: 0.5 M burate buffer adjusted to pH 9.5 with NaOH. 

Buffer Di 0.2 mi of freshly prepared 0.5 M NajSOj was mixed with 9.8 niL of 0.5M 

Inhibitor soltaion: 2 mM Sodium 4-(hydroxynwrcurio) bcnzoatc in assay buffer. 
Method (Assay conditions): 

The assay was performed in a 96 Microliter plate containing t«st compound. To each 
30 well contaitiing test compound mix was added 75 microliter of cnzymo mix from E. coU 
foUowed by the addition cf 25 raicioUter of substrate mix. The resulting mix was incubated 
for 30 minutes at lOom temperature with shaking. TNBS solution (50 microliter/well) was 
added and the resulting mixture was incubated for 15 minutes under shaking. Buffer C was 
then added (20 microUtor/weU). After incubating at room luraperature for 15 minutes under 
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Shaking, buffer D wasi added (50 miciolitcr/well). The optical diffraclion was then measured 
al 420 nm, thcrby determining the IC50 value. 

The assay was repeated using enzyme mix from & aureus. 

5 The compounds and processes of the invention will be better understood in 

connection with the following examples, which are intended as an illustration of and not as a 
limitation upon jihe scope of the invention, 

EXAMPLtJ 1 

10 ^^rT4,nihvdrQ- ':>w,h.inzo^l.41t^i^7tn-2-vlVN-hv 



H 

The title compound was prepared according to Method B omilling step 1 in Scheme 



B. 



15 



20 



'H NMR (McODxW: tf 7.02-6.94 (m, 2H). 6-19.(5.76 (m. 2H). 3.85-3.73 (m. IH), 
3.73 (dd. 12.7. 3.25 H7„ t H), 3.41 (dd. J" 12.2. 6.25 Hz, IH). 2.55 (dd, J = 7.00, 4.25 
Hz, IH). 

ICso (microM): S6.7 (enzyme from Kcoli) 

37.6 (enzyme from S. aureus) 



EXAMPLE 2 

...n i.r>.-^.^l.2.3.>'-«-«-^ m'-^---^ X^henron 41thiaziin.2-vO-N-hvdn>xv-a^»^an.id^ 



H 



o o 



25 



The tide compound was prepared according to Method B. 

Mass found (M+H): 257.022 Mws calculated (M): 256.05 

iCso (microM): 3.4 (en7.yme from R.cali) 

1 .5 (enayme from S. aureus). 



30 EXAMPLE 3 

'>-(^.p^^t^ Yi.^.4.dihvdro -.2H -Kn T^ or 1 . 4lth<asm-2-^ 
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r 



H 

The title compound v/as prepared according to Method C using acetyl chloride. 
Mass found (M+H): 253 .153. Mass calculated (M) : 252.09 

ICso (raicroM): 2.0 (en:fiyrae from E. colt) 

5.6 (enzyme from S. aureus). 



EXAMPLE 4 

7.-r4.T.thvM 1.2.3.4.te rr?tl Y f^^°- ' ' -41thiazin-2^vlVN-hvdlOX v-actMamidc 




The title compound was prepared acooi-ding to Melhod A using acetyl chloride. 

'H NMR (MeOD-fi4): SIM (dd.^ •= 8.25, 2.0 Hz, IH), 7.44 (ddd,y = 7.62, 6.75, 1.7 
Wz. IH), 6.91 (d,7= 8.75. IH), 6.81 (t.y-7.00, IH), 4.10^.04 On, IHX 3.82-3.65 (m. 24). 
3,53 (septet, /= 7.5 Hz. 2H), 2.72 (dd.7- 15.0. 4.75 Hz. 111). 2.34 (dd. 7- 15.0, 9.25 H/., 

15 I H), 1 .21 <t. J = 7.0 Hz, 3H). 

ICso (raicroM): 1 .4 (enzyme irom E.col{) 

2,0 (enzyme firom S. aureus). 



EXAMPLES 

20 M-Hvrfmitv.2^4-p A pvl._^.4-dihvdro.2H-beogon,41 thia7.in^2.vl>-acct4midt; 



H 

The title compound was piepared according to Method C using propLonyl chloride. 
Mass found (M+H): 267. 160. Mass calculated (M): 266. 1 1 

25 TCso (microM): 7 .0 (enzyme from E. co/j") 

8.5 (enzyme from S. aureus). 
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EXAMPLE 6 

2^(1-1 prop vl- 1 L >^benzof U41thiazin-2 -vlVN-hvdfoxv--acctamidc 



.OH 



The title compoiuid was prepared according to Method A using propionyl chloride. 
Mass Ibund (M+H);299.070. Mass calculated (M): 298, 10 

TCso (microM): 1 .6 (enzyme ftom E.coll) 

1.9 (eoa^^e bom S. aurvtut}. 



10 EXAMPLE 7 

7-f^.Rntvl.-^,A-dihvdr^-7H-benzori -4UhiaziTi^2.vlVN-hYdroxY-apeMM?V'<le 



15 



r 



H 

The title compound was prepared according to MeAod C using bulyryl dUorido. 
Mass found (M+H):281 .168, Mass calculated (M): 280.12 

TCso (microM): 22.0 (enzynw from E.coU) 

35.5 (enzyme from S. aureus). 



EXAMPLES 



25 



N 



.OH 



The title compound was prepared according to Method A using butyryl chloride. 
Mass found (M+H):313.082. Mass calculated (M): 3 12.1 1 

iCso (inicroM): 8.8 (enzyme from E.coli) 

8. 1 (enTTyme from S. aureus). 
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EXAMPLE 9 

2.a.BengvM-l-diDxo-l,23.4-tetrahvdro-^l ^.^benzof l ,4]thiazin>2-vn-N-hvdTOXY>acetamldo 



6% 

The title compound was prepared according to Method A benzoyl chloride, 

NMR (MeOD.d4): -^7.72 (dd, J« 8.25, 1.5 Hz, IH), 7.39-7.22 (m. 6H), 6.S7-6.81 
(m,2H), 4.72 (dd, J = 28.5,17.5 H/., 2H),4.20(dd, J- 13.9,2.75 Hz, IH), 3-86 (dd,7- 
13.25, 7.5 Hz, IH), 3.87-3.78 {m, IH), 2.78 (dd, J- 15.0, 5.0 Hz, I H), 2.38 (dd, 15.0, 
8,75 Hz, IH). 

ICjo (microM): 21 .2 (enzyme ftom Kcoli) 

21 A (enzyme from & aureus). 



EXAMPLE 10 
15 2>r4>(3>Fluoro-l 
acctaniide 



l~diQxo-U2,-^,4-tetrahvdrQ~l X^A 



Tlic title compound was prepared according to Method A using 3-lluorobe»«,yl chloride. 
20 MasB found (M+H): 365.040. Mass calculated (M>: 364.09 

TCso <niicroM): 27.7 (enzyme from E.coli) 

28.4 (enzyme from 5. a«m«). 

25 A.Ft^vl.7.hvdmxvc.>K,^.vin,.thv»-1.1- dioxn - l ?, \4. tgtr^>Y rl T0-l V-h.nzol 1 ,41th.3zme-6. 
r?r^ayY"T- benzvlamide 
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0 o 



o 

H 



The Ulle compound vm$ prepared according to Method D using benzyl amine. 
Mass found (M+i:l): 41 8.087. Mass calculated (M): 41 7.1 4 

ICiso (microM) : 1 7.6 (enzyme tirom E,coli) 

8r9 (enzyme from S. aureus). 



10 



EXAMPLE 12 

A-f:th vU2>hvdroxvcarhamn v1trialhYl-lJ-dioxo-1.2,3.4>teiTahvdrO'^ X^beazof 1 ,4]ttoi^ii>e>6- 
carboxvlic acid 2^flu o'ro>benzvlaiTiide 



\5 



6% H 

The lille compound was prepared according to Method D using 2-nuorobenzy! amine. 
Mass found (M+H): 436. 1 34. Mass calculated (M): 435. 13 

IQo (rnicroM) r 1 0»8 (enzyme Irom E, coii) 

36,8 (enzyme from S. autews). 



20 



25 



EXAMPLE 13 

Vi^'-Q^ vcari^amnvltneaivl- 1 ^ 1 -dioxo- 1 .23.44etrah ydro^ 1 ^.^bcnzof \ ,4]thi^mg-$' 
r.arhox ylic acid S^fluo ro^honzvlamide 

* 

The title compound was ptepared according to Method D using S-fluorobenzyl amine. 
Mass found (M 1 11): 436.315. Mass calculated (M): 435.13 

ICso (niicroM): 1 1 -7 (enzyme from E.coli) 

13.7 (enzyme frotn S. aureus). 
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EXAMPLE 14 

4>Bthvl-2-hvdroxvcarbamovlTnethvU1 .l>d ioxo-K2,3,4-tetrahYdro-l \^-benzo[U41feaziBei6^ 
carboxvlic acid 4>fluoro-beni^vlainide 



10 




Th^f title compound was prepared according to Method D using 4-fluorobeiizyl amine, 
Mass found (M+H): 436,25 1 . Mass calculated (M): 435 . 1 3 

TCso (microM): 10,5 (enzyme from Rcoli) 

10.0 (eiizyme from S. aureus). 

EXAMPLE 15 

4.EthvU2-hvdrt.x vcarbamovlni«th vU 1 .1 -dioxo -l 4-tctrah vdro- \ X^benzof 1 .41»ii 
carboxvlic acid 2^brn iT^Q^beiizvl amide 



15 



20 



o 

A. 



r 



25 



The title compound was prepared wcording to Method D using 2-Dromobenzylaminc 
Mass found (M+H): 496. 145. Mass calculated (M): 495.05 

ICso (mioroM): 20.0 (enzyme from Rcoll) 

9.6 (enzyme from S. aureus). 

EXAMPLE 16 

^Rt1.vt.7-hvdTOXY>-.^».nvlmethvl- 1 t..^invn.1.2r».4.tntrahvdro-l ^*-Kny^f l.41thia:.ine.6. 
yhoxvlic acid 3-broTn p-'^e"'^vla^de 

The title compound was prepared according to Method D using 34>romobci.^y>ainine. 
Mass found (M+H): 495.258. Mass calculated (M): 495.05 

ICjo (microM): 2.0 (enzyme ftom E.coli) 

9.7 (enzyme from S. mreus). 
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EXAMPLE 17 

4->FJhvl-2-hvdroxvcafbaniovlmcthvl-l.lMlioxo>l,23.4^tctrahvdw--I ?c^-bcnzori,4lthi^??iq ^-6- 
carhox ylic acid 4'bromo'benzvlamide 

^' 6% M 

The title compound was prepared according to Method D using 4-bromobenzylaniine. 
Mass round (M+H); 496.08 1 . Mass calculated (M): 495 .05 

IC50 (aiicroM): 1 .5 (enzyme from E.cx>Ii) 

3.4 (enzyme from 5. aureus). 



5 



10 



EXAMPLE 18 

4,EthvU2whvdrnvvciii^amovlm«thvl-l.l-diox o ^]-2.3.4>t^^^^^ 
c yboxvUc acid 2-mtr <>-benzvl amide 



15 




20 



The title compound was prepared according to Method D using 2-nUrobeazylamine. 
Mas9 found (M+H): 463,222. Mass calculated (M). 462. 1 2 

IC50 (microM): 1 7.6 (ciwynie from E. coti) 

1 1 .3 (enzyme from S aureus), 

EXAMPLE 19 

. r:^u^j^^.UyA^.^oari ..rn^^^ 4 .tetr^ydr94 X<^.brn7or 1 .4lthiazine^6- 

k02 d ^o M 

25 me title compound was prepared according to Method D using S-nilrobenzylaminc. 

Mass found (M-*-H): 463.286. Mass calculated (M): 462. 12 

IC50 (microM): 3.3 (enzyme from E,coli} 

1 1 ,9 (enzyme ftom aureus). 
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EXAMPLE 20 

4-£thvl-2-hvdrox vcar|;)^tio yi metli vM . 1 >dioxo> 1 -2>3>4>tetrahvdro-l Tj'-henzo^ I >41 Lhiazi ns^d- 
carboxvHc acid 4-nitro-bcnzvlam^fs 

6% H 

The litte compound was prepared according to Method D ming 4-nitrobenzylamine, 
Mass found (M4-H): 463.222, Mass calculated (M): 462. 1 2 

ICso (niicroM); i.2 (em:yme from KcoU) 

3.9 (enzyme from S. aurews), 

EXAMPLE 21 

4-£thvl-2-hvdroxvcari>amQ vlmethvl> 1 > 1 -dioxo- 1 ,2.3.4-teta alwdix>- 1 A.^-bgnzof 1 ■41thiazine-6^ 
carboxvlic acid 2-methoxv-bcnzvlamide 

(To H 

15 The title compound was prepared according to Mediod D using 2-metlioxybcnzylaiTiine. 

Mass found (M+H): 448.28 1 . Muss calculated (M): 447. 1 5 

TCsc (niicroM): 1 .5 (enzynie from E.coli) 

l.S (enzyme from S. aureus). 

20 EXAlSiPLE 22 

4^Ethvl»2-hvdroxvcarbainovlinethvUl, l^ioxo- l,2,3>4~tetnihvdro- 1 X^-bcnzoF 1 ,41thiazine-6- 
caii)oxylic acid 3-methoxV'bengvlamide 



t ^ 



on 



25 The title compound was prepared according to Method D usii^ 3-nielhoxybenzylaniine 

Mass found (Mi-H): 448. 1 02. Mass calculated <M): 447. 1 5 

IC$o (niicroM): 1 .0 (enzyme from E,ooii) 

2.3 (enzyme from S, atireus). 
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EXAMPLE 23 

carboxvlic acid 4-mcl:hoxv^bcpzvlamidc 

Ujc iHle compoxind was prepared according lo Method D using 4-methoxybeiizylaniine. 
Mass fuund (M+H): 44S.28L Mass calculated (M): 447.1 5 

IC5U (micn)M): 4,9 (enzyme from Rcoli) 

13.1 (ea^yme from S. aureus). 



10 EXAMPLE 24 

4,f^ 4hvl.2.hvdrQXVcarbHniovlmethvl^l . U dioxo^l .2.3>4-trtrah v<li o-l X^4>ppixof 1 ,4ltbiazin&-<>^ . 
f^s^ipbn y yltc acid 3-trifliiQrQmet hyl-benzvlamide 

Hie Utle compound was prepared according lo Mctliod D using 3- 
15 trinuoromethylbenzylamine. 

Mass found (M+H): 486.268. Mass calculated (M): 485. 12 

ICso (microM): 2.0 (enzyme from £.co/0 

8.3 (enzyme ftom 5". aur&wi). 



20 



25 



EXAMPLE 25 

^ p^|^.,|.o.|.y^^^^vy.,i^ vnmnv1mctH vLi-^ ^^^^^^ofl i4lthiazine-6. 

rflr ^nxvlic acid 4-trifluor ftTnethvl-ben2vlamidp 



OH 



The litle compound was prepared according lo Method D using 4- 

trifluoromclhylbenzylamine. 

Mass found (M>fH); 486.205. Mass calculated (M); 485.12 

ICso (micxoM): <200 (enzyme ftom E.coU) 

4.2 (enzyme from S. auretis). 
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EXAMPLE 26 

4-Ethv^2-hvdroxvcaii>amovlmBlhvl>l ^ 1 -dloxo- 1 ahvdro- 1 A.^>beiizor 1 .41thiazine-6- 
caTboxylic acid 4-trif1uoroineth oxv^fflzvlamidc 

5 The title compound was prepsured according to Method D using 4- 
irifluoromethoxybcnzylwiine. 

Mass found (M+H): 502,286. Mass calculated (M): 501-12 

ICso (microM): 1 . 1 (enzyme from coli) 

5.0 {enzyme firoin S. aurem). 

10 

EXAMPLE 27 

4-Ethyl-2-hydroxycaTlmmoylmethyl-l,l-dioxo^l,2,3,4-tetrahydro-l?^^^^^^^ 
caiboxylic acid 4-dimethylaminobenzylainide 

1 5 Hva lille compound was prepared according to Mcfliod D using 4- 
dimclhylanunolicnzylamine. 

Mass found (M+H): 461 . 1 47. Mass calculated (M): 460. 1 8 

ICso (microM): 9.3 (en^yme fifom Exoti) 

18.2 (enzyme &om S. aureusy 

20 

EXAMPLE 2& 

A.P^hv1.9.-1ivdmxvca r'""'"-''^^thvl-lJ-dioxo-1.2.3.4-tgtrHhvHro-lX^bcn^ori.^^ 
P.arhnicvlic a «id favridiii-4-Ylmethvn.ainide 

25 The title compound was prepared according to Method D using 4-pyridylmethylaminc. 

Mass found (M+H): 419.100. Mass calculated <M): 41 S J 3 

IC50 (microM): > 200 (enzyme from E. ccH) 

70.5 Cenz;yme from S. aureus). 
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EXAMPLE 29 

4-Kth Yl>2^hvckQXvcaTbainovlmethvl-l,1-dinxtvl.2J.4>tctr^^ X^-benzof l, 4 M ia>anS^ 

carfaoxvlic acid rthiopheti -2-vlmediviVainide 



o o 



The title compoiuid was prepared according to Method D using 2-thieiiylmethylamme. 
Mass found (M+H): 424.039. Mass calculated (M): 423.09 

IC50 (micTuM): 9.5 (enzyme fcom E.coK) 

3,4 (enzyme from S, aureus). 



10 



15 



EXAMPLE 30 

rArhoxvlic a<;iid H fl^Dvra aoU3-vU- amides 



The title compound was prepared accoiding to Method U usuig IH-pyrazol-S-ylaminc. 
Mass found (M+H): 394.152. Mass calCuUted (M): 393. 1 1 

iCso (mictoM); 1 1 5 (enzyme from E.co/r) 

30.8 (enzyme from S, aureus). 



20 



25 



EXAMPLE 31 

rarhoxvlic acid thiazo1 -?-vlainide 

The Utle compound was prepared according to Method D using thiazol-2-ylamine. 
Mass found (M-t-H); 41 1 .058. Mass calculated (M): 410.07 

IC3o(niicrolvO: 12.3 (enzyme from B.coli) 

20.8 (tausyme firom S. aureus). 
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EXAMPLE 32 

2^ [4> Eth vl -6^f 4>-meth vl-niperaainp- 1 -.carbon vlV 1 . 1 -dioxo*! .2.3 ,4-tetrahvdro- 1 X j - 
benzof 1 ,4]thiaain-2-vlVN-hvdrojt v -acetamide 



The title compound was prepared according to Method D using N-methylpiperazine. 
Mass found (M+H): 41 1.185. Mass calculated (NO: 410.16 

IC50 (Tnicix)M); > 200 (enzyme from E. cof0 

128.0 (enzyme iVom S. aureus). 



10 



15 



EXAMPLE 33 

A-EthvU2..hydTcxvciiri3amovlTt^ethvUlJ^diox o > 1 . 2,3.4 ^t et<alw^iro- 1 ^^benzofl ,4lthi^ine-6- 
carhoxvlic acid (5-thiophen^ ?-vl-2M-ttwa2oN3>viVamide 




.OH 



The title compound was prepared Bccoidiiig to Method D using 5-lhiophea-2-yl-2H-pyr8Zol. 
3-yluinine. 

Mass found (M+H): 476.028. Mass calculated (M): 475. 10 

ICso(microM): 0.9 (wzyme ftom £.co/0 

3.0 (enzyme from S. aureus). 



20 



25 



EXAMPLE 34 

d.B>W vl.9,-h^>P^»i->..^ovln,ethv!.i 1 .dioxo-1^.3. 4 .««tr.hvdrn.l^^be,n/on .41thiaziac- . 6 : 
naAoxvlic affid rg.methvl -«-a^-a-hicvctor3.2. nQ ct-3-vl1-^^de 



'Hie title compound was prepared according to Method D using S-raediyl-S-az^- 
bicyclo[3.2.l]oct-3-yl£immc. 

Mass found (M+H): 451.141. Mass calculated (M): 450.19 
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13.8 (eixzyaw frovaRcoU) 
6.0 (enzyme from S. aureus). 



EXAMPLE 35 

^-(4-CvcloDropvlmcthvUl-i-^ioxo>1.2J.4-tetyahvdro-U^-be nzori,^^ 
h ydroxv^acetafnide 



A » 

The title compound was prepared according to Mclhod A using oyclopropylcarbonyl 
chloride. 

10 'H NMR (MeOD-dt): 57.70 (dd, y= 7.87. l.25Hz> Ul), 7.46 (ddd,/- 8.75,7.0, 2.0 

Hi., IH). 7.02 (d, J= 8.25. IH), 6.84 (1, 7= 7.00, IH), 4.18 (dd, J = 13.2, 2.75 llz, IH), 3.89 
(dd, 7= 13.7. 6.75 Hz, IH), 3,75-3.66 (in, IH), 3.49 (dd,7= 15.0,6.5 Hz, IH), 3.27 (dd. 7- 
15,0. 7.5 Hz, IH), 2.73 (dd, J » 15.0, 4,75 Hz. IH), 2.36 (dd, 7= 16.2, 9.25 Hz, IH), 1.19- 
1.05 (m, IH), 0.65-0.57 (m. 2H). 0.38-0.35 (m, 2H). 

IS iCso (micToM): 2,1 (enzyme from ficoW) 

4.8 (enzyme from S, aureus). 



20 



25 



EXAMPLE 36 

^■ <A-r.vdobutvlm«:thvl-t. Udioxo.1 | , ? TA-tetrahvdro-l ?.*-henzof 1 .41))ia/.in-2-vU-N.hYdrox y, 
acetamide 



o o 



H 



llie title compound was prepared according to Method A using cyclobutylcarbonyl ohloride. 
Mass found (M+H): 325.1 1 1 . Mass calculated (M): 324. 1 1 

iCso (niicroM): 3 .3 (enzyme from E.coli) 

3.8 {enzyme frpin S. aureus). 



EXAMPLE 37 

o, f^-r Apeniy lTn^th vl, I -t .dio v iwi .2.3,4-tetrahvdro^U^-bCT?ori .4lthiag:iia-2^Yl)-N- 
hY^r^^V-^^^aniide 
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o o 



OH 



The title compound was prepared according io Method A using cyclopeniylcarbonyl chloride. 
Mass found (M+H): 339.060. Mass calculated <M): 338. 1 3 

TCso(nucroM): I l.l (enzyme firom£.co/i) 

5 13.9 (enzyme ftora S. aureus). 



10 



15 
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EXAMPLE 38 

7- f4,Cvcluhexvln i«t>^ yU1 1-diox o -i9,:^-4-tetrahvdro>l^ 
acetainido 



The tide compound was prepared aooording to Melhod A using cyclohcxylcarbonyl chloride. 
Mass found (Nl+H): 353.074. Mass calculated (M): 352. 1 5 

rC5o(microM): 33.2 (enzyme from ExoW) 

18.t (enzyme frtmi aurei4s). 

The invention described and claimed herein is not to be limited in scope by the 
specific embodiments herein disclosed, since these embodiments are intended as illustrations 
of several aspects of the invention. Any equivalent embodiments ate intended to be witlun the 
scope ofthis invention. Indeed, various modifications of the invention in addition to those 
shown and described heiein will become apparent to those skUled in the art from the 
foregoing description. Such modifications are also intended to fall withiu tlw scope of the 
appended claims. 

Various references are cited herein, the disclosure of which arc incorporated by 
reference in their entiielies. 
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ABSTRACT 



PEPTIDE DEFORMYLASE INHIBITORS 



Bens»;olhiazine compaunds of the general formula (1) 



I' 

|i .1 L 



•ICHU' 



(I) 



and pharmaceutically acceptable salts or esters thereof are peptide dcformylase inhibitors 
useful in the treatment or prevetttion of infections and other diseases in which peptide 
deFotmylases are invollved. especially in the treatment of bacterial and parasitic infections, tor 
example infections fully or partly caused by micioorgaaisms belonging to Staphylococcus, 
Enterococcus, Streptococcus, Haemophiltts, Moraxetla, EscheruMa. Mycobacterium, 
Mycoplasma. Pseudomonas, Chlamydia. Rickettsia, Klebsiella. Shigella. Salmonella, 
Bordetella. Clostridium, Helicobacter. Campylobacter. Legionella ox /Neisseria. 
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1 . A compound of formula (I) 
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25 



' O.' 



(0 



or a pliurmaceulically acceplable salt or ester thereof, 
wherein 

X IS -COIMHOH, ^COOH or -N(OH)COHi 

n is zero or an integer 1 or 2; 
10 m is an integer 1, 2, 3 or 4; 

Ri is selected from the group consisting of hydrogen, C,.6 alkyU Ca-u alkcnyl, Qmo cyoloalkyU 

Ci^alkyl-C3.io cycloaikyl, C3.7 heterocycloalkyl. Ci.6alkoxy, Ci^alkylamino, 

alkylmercapto, Ci.6 allcylhydroxy, Ci^aikylthio, alkylamino-Cj-talkyl, dialkylamino-Ci. 

ealkyl; and any aryl, hcteroaryl, Ci-6 alkylaryl or Ci ^ alkylhctcroaryl optionally substituted 
1 5 with one or more substituents independently selected from halogen, hydroxy^ amino, 

mercapto, nitro, cyano, trifluoroniethyl, Clo alkyU Ci.6 alkoxy and Ci ^ alkylthio; 

one of R2 and Ri is selected ft«ni the group consisting of halogen, hydrogen. carboxyUc acid, 
^NR4Rj and -CONHR5, in which R4 and we identical or different and independently of 
20 each other arc selected from the group consisting of Cj.7 heterocycloalkyl and any of C,^ 

alkyl-C,.7 heterocycloalkyl, aryl. hetcroaryl, Ci^alkylaryl and C.^alkylheteioaryl optionally 
substituted with one or raoic substituents independently selected from Iwlogcn. hydroxy, 
amino, mercapto, nitto, cyaao. trifhwromethyl, C,^ alkyl. Ci-e alkoxy, d-s alkylthio, C,^ 
alkylhydTOxy. Ci-s alkylamino, alkylamino-Cw.alkyl anddialkylaroino-C^ialkyl; and 

the other of Ra and Rj is selected from the group consistu^g of hydrogai. Ci^ aOcyU Ca^ 
alkenyl. Cj-iocycloalkyl. Ci^,alkyl-C,.,ocycloalkyl, C,.7 heterocycloalkyl, C,^ alkoxy, C,^ 
alkylamino. C^alkylmercapto, C^alkylhydroxy, C,.6 alkylthio, alkylamino-C^lkyl, 
dialkylamino-C).»alkyl; and any aryl, hcteroaryl. Cj-e alkylaryl or d^alkylheteroaryl 
30 opUonally subsiiluied with one or more substituents independently selected from halogen, 
hydroxy, amino. mercapK>. nitxo, cyano, trifluoromethyl. Ci^ alkyl. Ci< alkoxy and Ci^ 
alkylthio. 
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2. Tlw coBipouiid iu;(;ording to claim 1, wherein X is -CONHOH. 

3. The compound according to claim I, wherein X is --COOH. 

4.. The compound according to claim I, wherein X is -N(OH)COH. 



5. The compound according to cUiim I, wherein R, is selected from the group consisting of 
hyiJrogen, Ci^alkyl. Cj-io cyoloalkyl, Cwaikyl-Ca-jocycloalkyl, C,^ alkylaniino. Cue 

10 alliylhydioxy; and any aryl, C,4^,alkylaryl or Ci^ alkylhcteroarj'l optionally substituted with 
one or more substituents independently selected from halogen, hydroxy, amino, mercapto, 
nitro, cyano. trifluorcmethyl, Ci^ alkyU Ci.6 alkoxy, and Ci^ alkylthio. 

6. The compound according to claim I, wherein R| is selected from the group conasting of 
1 5 hydrogen, methyl, ethyl, propyl, butyl, cyclopropyl, cyclobuty 1, cyclopentyl, methyl 

cyclopropyl, methyl cyclobutyl, methyl cyclohcxyl, c<hyl cyclohexyl, ethylamino, 
propylamine, bntylamino. mcthylhydroxy. cthylhydtoxy, ptopylhydroxy, butylhydroxy, 
phenyl, benzyl, fluorosubstituted phenyl, nuorosubstituted benzyl, chlorosubstituted phenyl, 
chloiosubstituted benzyl, btonio substituted phenyl and bromo substituted benzyl. 

20 

7. The compound according to claim I, whcrem one of Rjand Rs is hydrogen, fluorine, 
chlorine, bromine, iodine or caiboxylic acid. 

8. The con^Kmnd according to claim I, wherein one of Rj and R3 is -CONHRj or 
25 -CONR4RS. 

9. The compound according to claim 1 , wherein one of R2 and R3 is hydrogen or C3.7 
heterocycloalkyl; or aryl, hetcroaiyU C^alkylaryl orC^alkylheteroaryl optionally 
substituted with one or more substituents independently selected from halogen, hydroxy, 

30 amino, men^apto. nitrx). cyano, trifluoromethyl. C,^ alkyl. C,.« alkoxy and C,^ alkyllWo. 

1 0. The compound according to claim 1 . wherein R4 or R* is C3.7 heterocycloalkyl. alkyl- 
Cm heterocycloalkyl, heteroaryl or C, .6 alkyUieteroaryl having one or more heteroaloms 
selected among N, O luid S. 
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1 1 . The compound according to claim 1 , wherein R4 or Rs is aryl. lieteroaryJ, Cwalkylaryl or 
Ci^ alkylheteroaryl, aiiy of whicli may be subslituted with one or more substituenls 
independently selected from halogen, hydroxy, amino, mereapto, nitro, cyano. 

5 trifluoromcthyl, C,^ aflcyl, C,^ alkoxy, Ct-6 alkylthio. C w alkylhydroxy. C,^ alkylamino, 
alkylamino-Cmalkyl and d»alkylaraino-Ci.«alkyl. 

1 2. The compound according to claim I . wherein lU or Rj is selected from, a group consisting 
of benzyl; mono-, di-, tri- or tetra-fluoro-substituted bcnzyU mono-, di-. tri- or tetra-bromo- 

10 substimted benzyl, trifluoromcthyl substituted benzyl, trifluoromethoxy substituted benr.yl. 
dimethylaraino substituted benzyl, nitro substituted benzyl, 5-thiophen-2-yl-2H-pyrazol-3-yl. 
8-methyl-8-aza-bicyclo[3.2.l]oct-3.yl, methylpyridyl, methyl-2-thienyl, 3-pymolyl, 2- 
thiazolyl, 4-mcthyl-l-piperazinyl. 

* 

15 13, The compound accoidmg to claim I, wherein R3 is selected fh>m a group consisting of 
hydrogen and l-pip»azinyl. 

14. The compound ac<:ording to claim I selected fiwm the group consisting of 
2-(3,4-Dihydto-2H-benzo[l,4lthiazin-2.yl)-N-hydroxy-acetamide 
20 2-<l ,l-Dioxo-l,2,3,4-tBtmhydro-l A,^-benzo[l,4]thiazin-2-yl)-N-hydroxy-acctamide 
2-(4-Ethyl-3,4-dihydro-2H-baftzoll.41thiazin-2-j1)-l>J-hydroxy-acetainide 

2-(4-Ethyl-l ,1 -dioxo-1 ,2,3,4-teltahydro-l X*-benzo[ 1 .41thiazin-2-yl)-N-hydroxy-acetamide 
N.Hydroxy-2-(4-pTOpyl-3,4-dihydro-2H-benzo[l,4]thiarin.2-yl>acetamide 
2.(l.l-Dioxo.4-propy'.l-1.2.3.44Btrahydio-lx'^-benzo[l.4]lhiazin-2.yl)-N-^^^^^ 
25 2-C4-ButyU3,4-dihydro-2H-benzo[l .4]thHizin.2-yl)-N-hydroxy-acetamidB 

2K4-Butyl-ia-dioxo-1.2.3,4^etrahydro4X*-benzo[1.41thia74n.2.yl).N-hydroxy-acetamid 

2.(4-Benzyl-l.l'dioxo.l,2.3.4-letrahyd«o-l?.*-benzoIl,41thiazin-2.yl)-N.hydroxy^ 
2-l4-<3.Fluoro-benzyl)-l.l-dioxo-1,2,3.4-tetrahydro-lX*-bcnzo[1.43thiazin-2.y11.N-hydroxy- 

acetamtdc 

30 4.Ethyl-2-hydroxycarbamoylmethyl-14-dioxo.l.2.3.^^^ X«-benzo[1.41ihiazi^^-^- 
carbOKylic acidbenzylamide 

4-EthyU2-hydroxycaiibamoylmethyl-l .l-dioxo- 1 ,2,3,4-t«trahydro.1 x'-h^'M 1 .4]thiazine-6. 
carboxylic acid 2-flworo-ben2ylaraide 
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4-EttiyW-hydrcxycarbamoylniethyl-l,Vdioxo^l»2,3,4-tct^^^ X^.bcnzo[l,4]thia2ine-6- 
caiboxylic acid 3-fluoro-bcnzylamide 

4-EihyJ-2.hydroxycarbamoylmethyH ,1-dioxo- U2,3,4-tetrahyaro^ 1 X^'-bcnzof 1 ,41(hia7,ine-6- 

cad^oxylic acid 4-fliioxo-t3enzylamide 
5 4-Ethyl-2-hydTOxycarbanioylmethylOJ-dioxo-'l,2.3>tcUahydr^ X'^benzoll,4JthiaziTie-6- 

carboxylic acid 2-bromo*bcnzylamide 

4-Ethyl-2-hydroxycaTbamoylmcthyl^ia-dioxo-l,2.3,4-tetmhydro^ \^benzo[l,41thiazine-6- 
carboxylic acid 3-bromo-benzylamide 

4.Ethyl-2-hydroxycarbaTnoylmethyl-l,l-dioxo-1.2,3.44ctr^^ X^-benzo[l,41lhiazine-6- 

1 0 carboxylic acid 4-bromo-bBTizylaniide 

4-Elhyl-2-hyan^xycaii)amoylmethyl-iaHlioxo.l,2,3,44ctra^^ X*-ben2o[1.4]thiazixic.O- 

carboxylic acid 2'niirc»-benaylamide 

4.Etliyl-2*ydiPxycaibaaioyUnethyl-lJ-dioxo.l,2,3.44ck^^^ 

carboxylic acid 3-nitv<:Hben7.yl amide j 
15 4-Ethyl-2.hydn>xycart>amoylmethyl-lJ-dioxo-l,2,3,4-^^^^^ 

carboxylic acid 4-nitro-benzylaraide 
4.Ethyl-2*ydroxycarbamoylmcthyl-iaHlioxo-1.2.^ 

carboxylic acid 2-raetlioxy-beiizylamide 
4-Elhyl-2-hydroxycarbamoylmcthyl-lJ,.dioxo-l,2,3,44ct^^ 

20 carboxylic acid 3-mcdioxy-berizylainidc 

4-Ethyl-2.hydroxycarbamoylmethyl.l,l-dioxo.l,2,3,4-lcitah^^ 

carboxylic acid 4-iiietlioxy-benzylamide 
4^Etfayl-2-hydrcxycarbaTnoylTnethyl-l,l-dioxo.lA3,4-t^tt^^^ 
carboxylic acid 3-trifluoromethyl-benzylamide 
25 4-Ethyl-2-hydroxycaibamoylniethyl-l,l-dioxo-l,2,3,4-t^^^^ 
carboxylic acid 4-trifluoromethyl-benEylamide 
4.EthyW4iydioxycarl.amoylniethyl-l,l-dioxo-l,2,3,^^^ 
carboxylic acid 44rifluoromelhoxybenzylaimde 

4.Ethyl-2-hydroxycari>amoylmethyI-l ,1 -dioxo- 1 ,2.3,4-tctrahydro. I ^^ben7.o[ 1 ,4]thiazine-6^ 
30 carboxylic acid 4-diniethyIaminobeiizylamidc 

4-EUiyU2.hydroxycarbamoylmcthyl.lJ.dioxo^n2;iAtefr^^^ 
carboxyUe acid (pyridin-4-ylmethyl)-anudc 
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4-Ethyl-24iydroxycaybamoylmcthyM ,1 -dioxo-l,2,3»4-t6trahydro-l X^-beiizotl,4]thia7.ine-6- 
carboxylic acid (thiophen-2'ylincthyl)-amide 

4-Ethyl-2-hydroxycarbajnoylniethyl.l , l-dioxo- l,2,3,4-lelTahydro-a*^-benxo(l,41thiazine-6- 

carboxylic acid {lH-pyraOTl-3-yl)-amide 
5 4.Ethyl-2-hydroxycarbamoylmethyl-ia-dioxo.l,2,334-lelTahy^ X^-benzo[U4]tluazine-6- 

carboxylic acid tbiazol-2-ylamide 

2-[4-Bthyl-6-C4-methyl-piperazine- 1 -oarbonyl)- 1 , 1 -dioxo-l ,2,3,4-tetrahydro.l X. - 
benzo[ 1 ,4]thia74n'2-yl]-N-hydroxy-acetamide 
4-Ethyl-2-hydroxycari3amoylmcthyl- 1 ,^dioxo-l ,2,3,4.tetrii^^^ 

10 carboxylici acid (5-thiophcii-2.yl-2H-pyra2ol-3-yl)-aiiiidc 

4^Ethyl-2.hydroxycaibamoylmethyl-lJ-dioxo.l,2»3,4-tetrahydro.l^^^ 
cuTboxylfc acid (8-mcthyl-8-aza-bicyclo[3,2J]oct^3-yl)-aitude 
2.(4-Cyclopropylmelhy|-UUdiQXO-lA3,4-tetridiydro^lx'^ 

hydroxy-acetatnide 

15 2-C4-Cyc1obulylmelhyl'l4-dioxo.l,2.3,4-tetrahydro-lX*-^benzo[1,43lhi^^^ 
acetaniidc 

2.(4-Cyclgpentylraethyl-l.l-dioxo-l,2,3,4.tcti:ahydto-U<^-bt5^^ 
hydroxy-acetamide, and 

2.(4-CyclohexylBKsthyl-ia-dioxo.l,2,3AtctraaiydroOX'-bcnzo[1.4]t^^ 
20 acotamide. 

15. The compound according to claim 1 . which exhibits an IC50 value of less than 500 nM, 
preferably less than 100 yM, more prel'erably less than 50 |iM. even more preferably less than 
1 jiM, especiaUy less than 500 nM, particularly less than 100 nM. 

25 

.16. A phannaceutieal oomposiaon comprising, as an active ingredient, a compound according 
to any of the preceding claims or a pharmaceutically acceptable salt thereof together with a 
pharmaceutically acceptable carrier or diluent. 

30 17. The composition according to claim 16 comprising a second active ingredient having 
antibacterial activity. 
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18. The composition uceording to claim 16 in unit dosage form, comprising ftom about 0.05 
to about 500 mg, preferably from about 0.1 to about 100 mg, more preferably from about 0.1 
to about 50 mg of the compound according to claim 1 or a pharmaceutically acceptable salt or 
ester thereof 

5 

19. A pharmaceutical composition for treatment of infections, the composition comprising, as 
an active ingredient, a compound according to claim 1 or a pharmaceutically acceptable salt 
thereof together with a phannaccutically acceptable carrier or diluent, 

10 20. The pharmaceutical composition according to claim 1 9 for the treatment of bacterial 
infections fully or partly caused by an organism belonging to any of the gcnem 
Staphylococcus, Entetococcus, Streptococcus, Haemophilus, Moraxella, Escherichia, 
Mycobacteria, Mycopf^ma, Fseudomonas, Chlamydia, Rickettsia, Klebsiella, Shigella, 
Salmonella, Bordetella, Clostridia, Helicobacter, Campylobacter, Legionella md Neisseria, 

15 

21. The phaimaceuticid composition according to any of the claims 16, 17, 18» 19 and 20 for 
oral, nasal, transdemisJ, pulmonal or parenteral administration. 

22. A method for the treatment of ailments, the method comprising adminislering to a subject 
20 in need thereof an effective amount of a compound according to claim 1 or a 

pharmaceutically acceptable salt thereof, or of a composition according lo any of the claims 
16,17, 18. 19. 20 and 21. 

23. The method according to claim 22, wherem the effective araouat of the compound 

25 according to claim I or a pharniaceuucaUy acceptable salt or ester thereof is in the range of 
from about 0.05 lo about 100 mg per day. preferably from abow 0. 1 to about 50 mg per day. 

24. Use of a compound according to claim 1 or a pharmaceutically acceptable salt thereof for 
the preparation of a medicament. 



30 



25. Use of a compound according to claim 1 or a pharmaceutically acceptable salt thereof for 
the preparation of a medicament for treatment of bacterial infections. 
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26. Use of a compound accoi^ng to claim I or a phannaceutically acceptable salt thereof for 
the preparation of a medicament for treatment of an infection fully or partly caused by an 
oiBanism belonging lo the group consisting oiStc^hylococcus. Enierococcus, Hirepiococcms, 
Ilaemophilus, MoraxeHa, Escherichia. Mj^cobucieria, Mycoplasma, Pseudomonas, 

5 Chlamydia. Rickettsia. Klebsiella, Shigella, Saltnonella. Bordetdla, Clostridia. Helicobacter. 
Campylobacter. Legionella and Neisseria. 

27. Use of a compound according to claim 1 or aphaimaceuticaUy acceptable salt thereof for 
the preparation of a metlicament for treatment of an infection fiilly or partly caused by an 

10 organism belonging to the group consisting orStaphylococats aureus. Staphylococcus 
epidermidis, Enterococcusfaeclum. Enierococcus faecalis. Streptococcus pneumoniae, 
Haemophilus influenzae, Moraxella cauirrhalis, Escherichia coli, Mycobacterium 
tuberculosis. Mycobacterium ranae. Mycoplasma pneumoniae, Pseudomonas aeruginosa, 
Chlotttydia. Rickettsiae. Klebsiella pneumoniae. Shigella flexneri. Salmonella typhimurium. 

15 Bordeiella pertussis. Clostridia perfringens. Helicobacter pylori, Campylobacter jejuni, 
Ugionella pneumophila and Neisseria gonorrhoeae. 



